Adjustments to improve incomes and to meet changes in relative prices on dairy farms in northeast Iowa by Orazem, Frank
Retrospective Theses and Dissertations Iowa State University Capstones, Theses andDissertations
1956
Adjustments to improve incomes and to meet
changes in relative prices on dairy farms in
northeast Iowa
Frank Orazem
Iowa State College
Follow this and additional works at: https://lib.dr.iastate.edu/rtd
Part of the Agricultural and Resource Economics Commons, and the Agricultural Economics
Commons
This Dissertation is brought to you for free and open access by the Iowa State University Capstones, Theses and Dissertations at Iowa State University
Digital Repository. It has been accepted for inclusion in Retrospective Theses and Dissertations by an authorized administrator of Iowa State University
Digital Repository. For more information, please contact digirep@iastate.edu.
Recommended Citation
Orazem, Frank, "Adjustments to improve incomes and to meet changes in relative prices on dairy farms in northeast Iowa " (1956).
Retrospective Theses and Dissertations. 12431.
https://lib.dr.iastate.edu/rtd/12431
NOTE TO USERS 
This reproduction is the best copy available. 
UMI 

ADJUSMEMTS TO IMPROVE INCOMES AND TO MEET CHANGES IK 
RELATIVE PRICES ON DAIRI FARMS IN NORTHEAST IOWA 
by 
Frank Orazem 
A Dissertatioa Submitted to the 
Graduate Faculty in Partial Fulfillment of 
/ 
vc"' The Requirements for the Degree of 
DOCTOR OF PHILOSOPHY 
Major Subject: Agricultural Economics 
Approved; 
In Charge of Major Wo 
Head of Major Department 
Dean of Graduate Colleg 
Iowa Stat© College 
1956 
Signature was redacted for privacy.
Signature was redacted for privacy.
Signature was redacted for privacy.
UMI Number: DP11830 
INFORMATION TO USERS 
The quality of this reproduction is dependent upon the quality of the copy 
submitted. Broken or indistinct print, colored or poor quality illustrations and 
photographs, print bleed-through, substandard margins, and improper 
alignment can adversely affect reproduction. 
In the unlikely event that the author did not send a complete manuscript 
and there are missing pages, these will be noted. Also, if unauthorized 
copyright material had to be removed, a note will indicate the deletion. 
UMI 
UMI Microform DP11830 
Copyright 2005 by ProQuest Information and Learning Company. 
All rights reserved. This microform edition is protected against 
unauthorized copying under Title 17, United States Code. 
ProQuest Information and Learning Company 
300 North Zeeb Road 
P.O. Box 1346 
Ann Arbor, Ml 48106-1346 
il 
fABLE OF CONfESfS 
Page 
INTRODUCTlOfJ 1 
OBJECTIVES 4 
FARM SITUATION STUDIED 6 
Enterprises and Production. 8 
Output Units 18 
Prices Used 20 
METHOD OP ANALYSIS 23 
Assumptions of Linear Programing 24 
Resource Restrictions ....... 29 
Resource Structure 30 
ANALYSIS ASD IKTEl^RETATlOi OF RESULTS 35 
Plans for One-Man Farm . . . . 35 
Plans for Two-Man Farm. 56 
Opportunities for Increasing Incomes by 
Changing the Resource Structure of the Farm . . 87 
SUMMARY 101 
LITERAIURE CITED 106 
ACKNOWLEDGMENTS. • 109 
APPENDICES 110 
APPENDIX A. OPTIMUM PLANS, RELATIVE IMPORTANCE 
OF RESOURCES AMD MOMTHLY LABOR 
REQUIREMEMTS FOR INDIVIDUAL FARM 
PLANS (TABLES 7-20) 115 
APPENDIX B. OTHER BASIC DATA 138 
712,096 
1 
INTRODUCTION 
Income from dairy farming Is generally recognized as 
being relatively stable since It is Influenced by weather less 
than many other types of farming and also is less subject to 
price fluctuations. But, within the last four years the 
prices of milk and butter, for example, have decreased, while 
the production costs of these products have remained rela­
tively high. Consequently, net returns from dairying have 
declined by nearly a third in some areas Such a decline in 
net returns would indicate that dairy farmers, too, are sub­
jected to changes in relative prices. 
To meet these unfavorable price-cost relationships, re­
adjustments can be mad© in the farm organization through; (1) 
shifting from one product to another; or (2) minimizing the 
per unit cost of production; or (3) changing both the composi­
tion of output and the per unit cost of production. The rela­
tive prices of farm products and the cost of producing each 
product are important indicators of what kinds and amounts of 
products should be produced. 
Shifting from one enterprise to another may often be 
difficult and not feasible. It may represent economic 
S. Dept. Agr. The agricultural situation. 38, no. 
2:1. 1954. 
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sacrifices, particularly if the farm is well adapted to one 
siiigl© enterprise. However, minor changes and shifts between 
different enterprises often do not require additional invest­
ment and can be aade, should the farmer find it profitable to 
do so. Ordinarily, if the prlce-cost relationships among 
products change, it will be profitable for the individual 
farmer to make needed adjustments. In addition, the farmer 
can better his income position by making adjustments which 
reduce the per unit cost of production. In order to keep in 
step with inore efficient farmers, the farmer has to search 
for the ways which will enable hiiu to produce the same product 
with fewer resources or more products with the same amount of 
resources. If he falls to make these adjustments his competi­
tive position will diminish. 
Some of these adjustments may produce adverse price or 
income effects if all or the majority of the farmers make 
them. The increased production of farm products, as a result 
of lowering the per unit cost of production by an increase in 
the output, may lower farm prices and incomes even further. 
Thus, the immediate solution for the fe« farmers may not be 
the best for farming as a whole. 
It is well to keep in mind, however, that the total farm 
output is the result of decisions made by many individual 
farmers who, by themselves, have little or no effect on total 
output or prices received for their products. Farmers, 
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ordinarily, cannot gain as Individuals by reducing production 
when prices fall except by taking part in an overall program 
which would keep the total farm production in check. "Rie 
adjustments which can "b© mad© right on the farm are, however, 
within the farmer's reach and it is to these adjustments that 
this study is directed. 
0 
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OBJEGTIITES 
Hecognizliig the Importanoe of dairying in Iowa agricul­
ture arid th© prlce-oost squeeze to which dairy farmers have 
been recently subjeoted, the United States Department of Agri­
culture and Iowa State College cooperated to examine ®ajust» 
inent possibilities.^ The study• focuses on adjustments for 
dairy farms where milk is an importaiit, but not necessarily 
the major, source of income. The study is concerned with the 
types of adjustments which can he made on individual farms 
to meet changes in price-cost relationships, euch as those 
experienced over the last few years, and to improve farm 
incomes. 
The questions to toe answered in the study are these: 
(1) Can farmers reorganize their enterprises to improve in­
comes'? (2) What effect will a lower milk price have on farm 
incomes? (3) Can farmers offset the Income decline caused by 
lower milk prices through reorganization of the farm enter­
prises and the use of improved practices on crops and live­
stock In an attempt to provide answers to these questions, 
the objectives which guided this study were as follows; 
^The dairy situation is now, in comparison with other 
farm enterprises, improved. However, the economic pressure 
is still being felt, particularly on farms which combine 
hogs and dairying as the main source of income-
5 
1. To determine optimum organizations for farms with 
different capital and labor supplies under existing 
crop and livestoek practices before price changes. 
2. To determine the effect on income when improved prac­
tices are used on livestock but cropping program and 
prices remain the.same. 
3. To determine the level of ineome for the original 
optimum organization under a decline in milk prices. 
4. To examine optimum organisation when improved prac­
tices are used for both crops and livestock ^\?ith no 
changes in the price relationships. 
5. To examine optimum organization and its income when 
iffiproved praetlees are used for both crops and live­
stock, milk prieei remaining at the reduced level. 
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FARM SIfUAflOS STUDIED 
Farms deriving a relatlirely high proportion of income 
from dairying are located In northeast Iowa- Henoa, the farm 
selected for thla etudf is situated in that locality, in Grand 
Meadow Township, Cl^ton County. This township was selected 
as being representative of the Payette, Downs and Tama soils-
association.^ This solls-assoolation also prevails in the 
adjoining counties of Allaaatee, Winneshiek, Fayette, Dubuque, 
JeiCkson, Jones and Clinton,^ to %Aiich the results of this 
study might also apply- The modal size of th© farms in north­
east Iowa falls in the range of 150-170 acres, therefore, a 
160-acre farm was chosen as typical and representative for 
the' area. 
The land use pattern and the numbers of different live­
stock for this leo-acr® farm existing prior to initiation of 
the study, were those indicated in Table 1. It is shown in 
this table that of the 116 a.cres of cropland, 43 acres were 
in corn, 32 acres were in oats, 28 acres were in hay and 13 
acres were in plowabl© or rotation pasture. Other land use 
^Bernard J. Bowlen and Earl 0. Heady. Optimum combina­
tions of competitive crops at particular locations. Iowa 
Agr. Exp. Sta. ReS• Bui. 426. 1955. 
%eldrura, H. R. and others. Guide to fertilizer use. 
Iowa State College Agr. Ext. Service. Pamphlet 193. 1953. 
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Table 1. Organlaatioa of and yields for 160-.acre faras in 
arand Meadow fownshlp, Clayton County, 1949-6v3l 
Crop or Yield Total 
la.Gd use Aqrta per aere yield Livestock Numbers 
Com 43 64.5 bu. 2,773 bu. Dairy 
animals®-
18 
Oats 32 40.2 bu. 1,288 b«. Spring 
litters of 
pigs 
15.3 
Hay 28 2.0 f. 56 T- Fall litters 
of pigs 
5.5 
Plowable 
pastures 13 1.6 T.^ 21 f. Hens 130^ 
Permanent 
pastures 30 1.0 f.te 30 f. 
Roads, lots, 
buildings, 
woods & waste 14 
%. S. Dept. Oomraerce. United States census of agricul­
ture. Yol. 1. Part 9, 19S0. p. 47. Iowa Dept. Agr. and 
U. S. Dept. Agr. OooperatlEg. Io%m census of agriculture 
crop and other farm statistics of Grand Meadow township, Clay^ 
ton County, Iowa. 1949-1953. 
^•Includes dairy cows and hslfer® 2 years old or over 
kept for milk. 
^Pasture yields are in tons of hay equivalent. 
included 30 acres of permanent pasture, and 14 acres of land 
were in roads, buildings, lots, woods &nd waste. 
The raajor livestock entei'prises in the area were dairy, 
spring and fall hogs. Of the total number of cows in Grand 
Meadow To%mship, 5.7 per cent were beef cows arid 94.3 per cent 
/ 
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were dairy cows in tiie period 1949-1953.'^ 
The organization siricwn in fable 1 le the starting point 
from which alternative plaas were coiisldcrsd. The Initial 
organization, shown in Table 1, repreeente tlie amount and form 
o.f capital existing on the farm. The machinery and siipplies 
for these quantities of crops and livestock represent part of 
the existing stock of capital, along with the buildings# land 
and livestoek mentioned in previous paragraphs or Table 1. It 
is assumed that the capital in livestock and supplies can be 
converted to forms allowing reorganization anfi reinvestment, 
but that capital in •buildlnga, larid and machinery will be 
retained in these forma even for nei^ farm plans. 
fhe farm Is considered to be owner-operated. It Is 
assumed that th© fariaer has an established far.Gi3.ng buelne®5g 
and that certain fixed resources are already at his disposal, 
fhese resources include land,, buildings, machinery, tools and 
livestock already available on the far®. 
Enterprises and Production 
To make the analyses a.8 outlined, it has been necessary 
to define tiie relevant farm enterprisea considered in this 
^•lowa Dept. Agr. Annual farm census. D©0 Moines, Iowa. 
1953. p. 3£. 
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study. For livestock, two categories of production techniques 
are included: (1) average technique of production to repre­
sent the types of practices ooiasonly used on farms In the area,, 
and (2) above-average technique of production to represent 
practices which are economically advantageous, even at lower 
product prices, for farmers with sufficient capital.^ 
Crops have not been separated into average and above 
average categories but, instead, different categories of rota.--
tions and fertilization levels are included. However, not all 
of these rotations which give higher corn yields can be 
classed as economically advantageous for farmers. A rotation 
with intensive grain production and with little or no ferti­
lizer may return maximuai profit for a farmer with limited 
funds J a rotation with more meadow and fertilizer may be 
superior for a farmer with sufficient capital and ample supply 
of family labor. Hence, all the rotation-fertilizer enter­
prises are included In the linear prograamlng procedure^ when 
improvement in crop opportunities le considered. The reason 
for this procedure is to determine which cropping progrs® is 
best suited in a given farm resource situation. Similarly, 
^The data used for determining the feeding rations and 
the fflllk output for the two categories of production prac­
tice® for the dairy enterprise are given in Appendix B. 
^The method of analysis used in this study is explained 
later. 
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where Improved livestock practices are oonsldered, average 
and abov®-average techniques of production are both Included 
in the programming. In this way, the level which gives the 
most profit for a particular resource situation can be se­
lected. 
Livestock enterprjgei 
The livestock enterprises considered in this study in­
clude: dairy enterprise, spring and fall hog enterprise, and 
poultry enterprise* Different activities or resource combina­
tions assumed to be used for each enterprise are now defined. 
Milk produced under average production practices. "Ehis 
activity Includes dairy practices currently or typically 
found in the area. In other words, the feeding, breeding, 
sanitation and other techniques of dairy management are 
assumed to be those for the average dairy cow or herd of the 
area. For this activity, it la supposed that the cow weighs 
1,200 pounds and produces 6,285 pounds of 3.5 per cent fat 
corrected railk. The cow's yearly feeding ration consists of 
8,700 pounds of hay equivalent (including hay, silage and 
pasture), 27 bushels of corn equivalent and 160 pounds of 
protein supplement.^ 
Ifhree pounda of silage are assumed to be equivalent to 
1 pound of hmy, 2 bushels of oats to 1 bushel of corn and each 
month of pasture is assumed to be equivalent to 760 pounds of 
hay. See also Appendix B. 
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Milk .prodttoeai under above-average proauctlon praotlces. 
Tills activity Includes the use of proven sires and more care­
ful selection of dairy cows for productive capacity. It also 
includes greater care in sanitation and more careful feeding 
of concentrates to individual cows according to the level of 
milk production. The cows in this group also weigh 1,200 
pounds and produce 9,500 pounds of 3.5 per cent fat corrected 
milk each. !I!he milk production per cow, in this group, is 
3,300 pounds of milk more than for the cows producing milk 
under average production practices. The cow, under above-
average production practices, Is fed a yearly ration mad© of 
8,720 pounds of hay equivalent, 54 bushels of corn equivalent 
and 280 pounds of protein supplement. 
For both of the above activities, cows are replaced every 
five years. The replacement stock, which must be kept on the 
farm. Includes per cow 0.239 of a 2-.year old heifer, 0.278 of 
a l~year old heifer and 0.314 of a calfThe feed require­
ments for the replaceaent stock per cow are composed of 2,800 
pounds of hay and 1&.5 bushels of corn equivalent.^ Annual 
Ijohn Ingels and C. Y. Cannon. The mortality of calves 
in the Iowa State College dairy herd. Proceedings Am* Soci­
ety of Animal Production. 1936. pp. 223-228. 
%. S. Dept. Agr. Feeding, care and management of young 
dairy stock. Farmers' Bui. Mo. 1723. 1940. p. 31. H. Mor­
rison. Feeds and feeding. 21at ed. Morrison publishing Co. 
New York. 1950. pp. 720-767. 
12 
tales per coy toesifics milk iriclMe 32 pounds of ?eal calf, 
78 pounds of heifer, 156 pound© of eull cow, and 85 pounds 
of th® cow sold for dairy purposes. Cash expenditures per 
cow and associated replacement stock are euiira^arized in Table 
2. The labor requirements ptr sow and associated replacement 
stock with average and above-average production practices are 
estimated at 115 and 131 hours, respectively.^ 
pork produced under .average productio.n practices for 
spring pigg.^ fhis activity assume® that pigs are farrowed 
in March and April- Kie number of pigs weaned per litter is 
supposed to be 6.7 pigs- Pounds of pork sold per litter, 
Including 300 pounds of sow, is estimated to average 1,507 
pounds. A 5 per cent post-^eaning d@ath loss is assumed. 
B^eed requirements include 114.© bushels of corn, 1.1 tons of 
hay equivalent (pastur©) and 527 pounds of protein supplement 
1l. C. Cunningham. Cost of raising dairy heifera in New 
York. N. I. (Ithaca) Agr. Exp. Sta. Res. Bui. 807. 1944. 
p. 10. Niels Rorholm and others. Farm labor and farm costs. 
Univ. of Minn, and U. S. Dept. Agr. Cooperating. Reoort No. 
217. 1954. {Mimeo.). 
^lowa State College Agr. Ext. Service. Iowa farm record 
summary. Area 4. 1948'.-1954. (Mlmeo.). Iowa Agr. Exp. Sta. 
and U. 3. Dept. Agr. %)praisal of agricultural productive 
capacity in Iowa. 1946. p. 35. (llmeo.). Iowa State Col­
lege. Midwest farm handbook. 3rd. ed. Iowa State College 
Press. Ames, Iowa. 1954. p. 29. larl A. Vary. Economics 
of grassland farraing. Mich. Agr. Exp. Sta- Special Bui- 391. 
1954. U. S. Dept. Agr. Better feeding of livestock. Faraers* 
Bui. No. 2062. 1952. Earl 0. Heady and others. Heading for 
greater hog profits. Iowa Farm Science. 8, no. 9:3. 1964. 
h' Hardin, R. N. Welgle, and H. S. Mann. Hogs one- and two-
litter systems compared. Indiana Agr. Exp. Sta. Bui. 565. 
1951. 
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Table 2. Mnual cash expenditures per cow and its associated 
replaaement stock with, average and above-average 
production practices^-
Airerage dairy Above-average 
enterprise dairy enterprise 
Special equipment® • .49 1 .88 
Buildings and fences (repair) 6.4& 8.61 
Miscellaneous cash 
expenditures® 4.88 9.07 
Artificial inaeffllnatlon 6.85 6.25 
Protein & ialneral supplement ,8,.9.^ 14.46 
Total $26.98 139.27 
1r. K. Buck, J. A. Hopkins, and C- C. Malone* An eco­
nomic study of tlie dairy enterprise in northeastern Iowa. 
Iowa Agr- Exp. Sta. Bui. 278. 1940. pp. 857..8S8. Earl 0. 
Heady and R. 0. Olson. .Substitution relationships, resource 
requirements and income variability in the utilization of 
forage crops- Iowa Agr. Exp* Sta. les. Bui. 390. 1950. pp. 
931-.933. fhe costs are adjusted by the index of prices paid 
by farmers for supplies to the 1954 cost and price level. 
®It includes use of milking machine, cream separator, 
water heater, can®, and other isiscellaneous equipsient. 
^It includes power, insurance, taxes, veterinary expenses 
aM other incidentals. 
Pork produced under above-average production practices 
for spring pjjgs. Pigs in this activity are farrowed in March 
14 
and. ?.4 pigs are weaned per llttar- Pounds of pork marketed 
per litter is egtimated at pounds, including 300 
pounds of sow. Post-weaning death loss is estimated to be 3 
per cent. Peed oonsumed per litter includes 97 bushels of 
corn, .93 tons of hay equivalent and 794 pounds of protein 
supplement• 
pork produced under average production praoticee for fall 
hogg. Pigs are farrowed in August and/or September. The num*. 
tjer of pigi weaned per litter is 6.6 pigs, with a 5 per cent 
post weaning death loss. Pounds of pork marketed per litter 
is estimated to be 1,468 pounds, inoluding 300 pounds,of sow. 
Pigs are fed on dry lot and oonsuiie 124.5 bushels of corn and 
087 pounds of protein supplement per litter. 
Pork produced under above-average production practices 
for fall hoes. The average number of pigs weaned per litter 
when pork is produced under abovt-average production practices 
is 7.3. Pounds of pork marketed per litter is estimated to 
average 1,693 pounds. Ihie quantity includes 300 pounds of 
sow and takes into account 3 per cent post weaning death 
loss. Feed requirements per litter include 107 bushels of 
corn arid 880 pounds of pro'tein suppleraent. 
The main difference between spring and fall hogs is that 
spring hogs are produced on pasture and fall pigs are pro­
duced in drylot. Other differences in production practices 
for both spring and fall hogs are reflected in feeding 
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rationSi selection of breeding stook, pipi-s sa.ved per litter, 
death loss, time required for hogs to reach a specified weight 
and marketing of hogs. Pigs in ^1 four aotivities are assumed 
to be sold when ttiey reaeh the i^felght of 225 pounds. Time 
required is approxiisately 12? days from weaning to marketing 
for pigs of the average production praotloes and 112 days for 
pigs of the above-airerage production practices.^ The yearly 
cash expenditures for the four hog activities are presented 
in Table 3. 
Poultry enterprise' The only level of pnsductlon tech-
nique considered for the poultry enterprise is a small farm 
laying flock cared for entirely by the housewife. This enter­
prise is eoffipetitive with other farm enterprises for the 
capital and fe©d,, but not for operator's labor. (It does not 
compete with the other enterprises for the non-houcewlfe 
labor.) The poultry enterprise considered in this study 
2 
represents a,¥erage farm conditions found in northeast Iowa. 
^Average hog systems hair© 12-5 per cent protein in the 
total ration and above-average hog systems have a ration 
consisting of 14.8 per sent protein. 
%owa State College Agr. Ext. Service. Iowa demonstra­
tion record flocks. P-930. Aiaes, Iowa. 1953. (MlBseo.) 
p. 9. Minnesota data which were obtained, from farmers In 
southeastern Minnesota, an area close to the area of this 
study, compare favorably with the above data- Minnesota 
fjiiiv. Institute of Agriculture aiid U. S. Dept. igr. Cooper­
ating. Poultry costs and returns. Report Ho. 205 and 
Report No. 212. 1953. (Mlmeo.). J. C» Gilson. Optimum 
livestocir. production under varying resource and price cost 
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Table -S* tonual cash expeftditur'ea per litter of ho|;;s at 
different production ©fflcienoy levels^ 
Average Above-average 
prodiietion production 
effloieog.Y efficiency 
Spring 
litter 
• ^all 
litter 
Spring 
litter 
Fall 
litter 
Buildings & equipment 112.16 112.15 113.94 §13.94 
Boar charges per litter 2-00 2.00 2.00 2.00 
Power and machinery 8.00 8.79 9.02 9.92 
Veterinary and medicine 6.58 6.GO 7.41 6.84 
faxes end insurance 2.19 2.00 2.47 2.25 
Protein supplement 
(Soybean oilnieal 
equivalent) 24.40 27.18 36.76 40.74 
Total 156,80 |§9.60 173.25 177.34 
0. Olson. loonomlcB of feed utilization. Unpub­
lished Ph. D. Thesis. Ames, Iowa, Iowa State College Library. 
1961. 
The laying flock is repleeed annually by purchased chicks. 
Eriough chicks are purchased every year to insure the given 
number of laying pullets by late suffimer- fhe mortality rates 
for laying hens and chicks are ©gtlmated to be 12 and 14 per 
cent, respectively. 
(Footnote 2, continued} situations in northeast Iowa. Unpub­
lished Ph. D. Thesis. Ames, lovs, lo^^'a State College Library. 
1954, 
1? 
Feed requirements for laying and growing flock on a per 
hen basis consist of 92.5 pounds ©f cora and 43.9 pounds of 
laying mash. The annual cash expenditures per hen are |0.88 
plus the outlays needed for purclmsee of laying mash. Tiie 
output per hen includes 16 doaen of eggs and 4.3 pounds of 
meat. 
Crop .enterpriaes 
The crop enterprises include four different rotations:"^ 
a oorn-Gom-oats-aeadow (GGOM) rotation, a corn-oats-meadow 
(COM) rotation, a oorn-corn-oats-meadow-meaciow (COOMM) rota­
tion and a corn-oats-iaeadow-neadow (SOMM) rotation. In addi­
tion,, two levels of fertilization are eonaidered with each 
rotation: (1) no application of ooaiaereial fertiliser and 
(2) application of aoffiiiisrcial fertilizer at the recomraended 
rat© for these crops in these rotations in northeast Iowa. 
Hence, there are eight activities or alttrnatives with respect 
to the cropping systera; (1) CCOLO, (2) GOMq, (3) CCOMMq, (4) 
GOMMoi (§) GCOMf, (6) GOMf, (?) OGOMMf, (8) C0M!4f where the 
^Crop rotations considered as alternatives for the area 
under study wore suggested by Dr. John Pesek, Department of 
Agronomy, Iowa Stat© College, Ames, Iowa and Mr. I. L-
Christensen, Area ConserTatloaist, Soil Conservation Service, 
U. 3' Department of Agriculture, Slkader, Iowa. (Private 
CO iMunl cation.) 
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sero sutosoript refere to no fertilization In addition to 
manure while the f subscript refers to the recommended level 
of chemical fertiliser. Estioated crop yields for the various 
rotations with and without fertilizer practices are presented 
in Table 4. 
Output Unlti 
In order to faoilltat© the computational procedures of 
the analysis, all input-output coefficients have been deter­
mined on the basis of a unit level. For different crop enter­
prises the unit is one acre of rotation. A unit of output 
for the dairy enterprise with average production practices 
if 100 pounds of milk raarfeeted, plus 0.51 pounds of veal 
calf, 1.24 pounds of heifer, 2-48 pounds of cull cow and 1.35 
pounds of covj sold for dairy purposes; a unit of output for 
the above-average dairy enterprise Includes 100 pounds of 
niilk, Oi.34 pounds of veal calf, 0.82 pounds of heifer, 1.64 
pounds of cull cow and 0.90 pounds of cow sold for dairy pur­
poses . Iheee output units also enable one to take into account 
not only milk but other dairy by-products, marketed within a 
year. 
With the spring hog enterprise, a unit of output con­
sists of 100 pounds of pork, including 80 pounds of market 
hog and 20 pounds of sow when the production practices of 
19 
fable 4. Istliflateci average yields per acre for corn, 
oats and alfalfa-bronie hay in various rotations 
aiid with Bpeclfied treatment of Tama silt loam^ 
Rotations Treatment 
and crops Unit Ifnfertiliaed Fertilized 
CCOM 
Gorn 
Corn 
Oate 
Hay 
GOOMM 
Corn 
Corn 
Data 
Hay -
Hay -
COM 
Corn 
Oats 
Hay 
COMM 
Corn 
oats 
Hay 
Hay -
1st year 
2nd year 
- 1st year 
' 2nd year 
1st year 
2nd year 
1st year 
2nd year 
bu. 
bu. 
bu. 
tons 
hu' 
bu. 
bu. 
tons 
tone 
bu. 
bui. 
tons 
bu. 
b«. 
tons 
tons 
61 
53 
32 
2.7 
64 
56 
32 
2.7 
2.5 
62 
35 
2.7 
64 
38 
2.7 
2.5 
71 
64 
42 
3.5 
72 
63 
42 
3.5 
3.5 
71 
44 
3.5 
72 
47 
3.S 
3.5 
^•leld estimates were obtained from Dr. John Pesek and 
others, Department of Agronomy, Iowa State College, Ames, Iowa 
and are based on the following asswrnptiona: 
1. CultlTating practices are those standard for the area 
and they are the same for both fertility levels. 
2. Unfertilized treatment includes Inadequate lime, leas 
than 1 ton manure per acre per year, and no coniinerclal 
fertilizer-
3. Fertilizer treatment inoludea lime as needed, not more 
than 2 tons of manure per acre per year, and applica­
tion of reeommm&ed level of commercial fertilizer. 
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producing hogs are airerage, and 82.6 pounds of market hog 
and 1?.4 pounds of aow when the techniques of production are 
ahove^averag©. Each hundredweight of pork marketed from the 
fall hog enterprise is composed of 81 pounds market hog and 
19 pounds of sow when s:ferage, and 82.3 pounds of market hog 
and 17.7 pounds of aow when above-airerage production practices 
are assumed. A unit of output fro© the poultry enterprise 
per hen includes 16 dozen eggf and 4.3 pounds of meat (old 
hen plus cull pullet). The resource requirements to produce 
each of the output units are presented in Tables 21 and 22, 
Appendix B. 
Prices Used 
Two price situations are used to determine optimum plans 
for the various resource situations: (1) those projected for 
1960 and (2) the same set of prices except that price of milk 
was reduced by 20 per oent.^ Ilie reason for using these price 
situations Is to determine the effects of the 20 per cent 
lower milk, price on the optimum organization and income. In 
other words, the procedure in the study is to examine optimum 
^The projected 1960 U. S. prices were supplied by Nathan 
H* Koffsky and Rex F. Daly, Farm Income Branch, MS, IJ. S. 
Dept* Agr. January 27, 1958. The projections were developed 
solely for the purpose of research studies and they are not 
forecasts. 
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organizations aBd income levels uK«aer the 1960 projected or 
prevailing prictsj th@n, to exaoine the same quantities under 
a 20 per cent declin© in milk prices, with both sets of anal­
yses following the steps outllhed previously. Finally, sev­
eral optimuia organizations and income levels are examined 
under a 15 per cent decline In hog prices. 
The needed readjuitnients to changes in milk prices are 
examined more rigorously than the adjustiaents due to lower 
pork prices, ihile it is true that the decline in hog prices, 
beginning in 19&5, may cause a greater depression of income 
on farms in northeast Iowa, the latter market change came 
about after initiation of the current study 
The anticipated level of prices for 1960 is shown in 
Table 5. However, average prices for the period 1950-1954 
and 1950 are included in the table to indicate that the 1960 
prevailing prices are at level® similar to those received by 
fariaers in the recent pa®t. The costs of production and the 
prices paid by farmers in Iowa are the average prices of 
1950-1954 and are as.sumed to toe Hie same for all plans con­
sidered in this study. 
^Analyses of adjustments to changes in hog prices are 
being made in current studies at the Iowa Agricultural Experi-
Bient Station, Ames, Iowa-
E2 
Table 5. projected 1960, 1950-1954 and 1955 average prices 
received and 1950-1954 average prices paid by 
farmers in Iowa 
1950-1954 1955 1960 
Corn, bu. 1 1.44 1 1.33 1 1.326 
Oats, bu. .76 .64 .719 
Hay, all baled, ton 16.86 16.73 15.93 
Milk (Grade B), cwt. 2.69 2.68 2.68® 
Eggs, dozen .33 .27 .352 
Poultry, lbs. .17 .15 .216 
Sows, choice, cwt. 17.92 14.10 16.29 
Barrows and gilts (200-240), owt. 
March-April 
Sep t eaib er-Oc to ber 
19.40 
19. Si 
16.80 
15.20 
17.98 
18.05 
Cows, cutter and canner, cwt. 13.74 11.46 10.55 
Heifers, connaerclal, all weight 21.18 19.74 18.56 
Vealers, coffimerclal and good 24.74 22.92 20.71 
Nitrogen, lb. 0.15 
phosphate, lb. 0.10 
Potash, lb. .07 
Alfalfa seed, cwt. 53.40 
Red clover seed, cwt. 46.70 
Brome grass seed, cwt. 35.50 
Hybrid corn seed, bu. 10.75 
Oats seed, bu. 1.81 
Laying mash, cwt. 4.77 
Soybean meal, cwt. 4.63 
^Northeaet Iowa. A 20^ decline In the price of milk 
would change the price from |2.66 to |2.14 per 100 lbs. mllis:. 
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METHOD OF AHALYSIS 
Til® method of analysis used in this study Is linear pro-
graairaing. fhi© method allows consideration of alternative 
patterns of resource allocation to maximize income. In view 
of the problem and the objectives, as well as the data avail­
able, this method has been selected as the most appropriate 
for the study. It Is recognized, however, that 
. . . the problem of production adjustments within 
a firm can be analyzed using either a linear pro-
gramffiing aiodel or a traditional model based on a 
continuous production function. With sufficient 
data either model would represent the problem to a 
close approximation and implications of the two 
ff©dels should also be approximately the same, "nie 
prograiiining modej, will usually be better suited for 
exaiuining the implications of Internal adjustments 
of production practices. The traditional model is 
ordinarily iiiore convenient for examining the market 
behavior of producers.1 
Linear programming represents a refinement of the budget­
ing techniques long used for solving various types of problems 
in farm inana,gement. In contrast to tlrie budgetlhg-.^echnique, 
linear programming provides a way of achieving the optimum 
2 
conditions outlined by the economic theory of the firm. It 
rests on the same basic economic principle of equi-marginallty 
^Clifford Hildreth. The use of mathematics and econo­
metrics in our research work. Jour. Farm Econ. 36:852. 1954. 
statement of the optiiaum conditions can be found in 
J. R. Hicks- Value and capital. 2nd ed. Oxford Univ. Press. 
Mew York. 1953. pp. 86-88. 
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in eoorioiaics stated by Kniglit as follows-: 
Ecoiiomic theori' is concerned with the allocative 
aspects of econoHiiG behavior. Its entire argument 
cones under the single "economic principle" that a 
total result ig maximized through allocating means 
smug alternative channels of use (each subject to 
a law of diminishing effectiveneBs) in such a iiray 
that equal increments of umrniB yield equal incre­
ments of end in all modes of use*^ 
In line with the equl-Hiargihal principle linear programming 
attempts to allocate resources (means) between alternative 
enterprises in order to maxiralze net incomes or minimize costs 
in producing given outputs (ends).^ 
Assumptions of Linear Programming 
All methods used in economic analysis are based upon a 
certain set of assumptions which must be understood in order 
to determine whether the method is appropriate for analyzing 
special problems. At the same time an understanding of the 
asaui!5)tions is necessary to see its limitations in the inter-
iFrank H. Knight. Econoniic science in recent discussion. 
Amer. Econ. Rev. 24:225. 1934. 
2a more detailed comparison between linear programming 
and marginal analysis are presented by Chester 0. McGorkle. 
Linear programming as a tool in farm management analysis. 
•Jour. Fei'ffi Econ. 3?;, 1222-1236. 1955. Also, Bobert Dorfmajn. 
Application of linear programming to th© theory of the firm. 
University of Calif. Press. Berkeley, Calif. 1951. p. 15. 
Also, ailson, Git... pp. 12-27. 
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pretation of results. The baslo assumptions of linear pro­
gramming are outlined below. 
(1) Linearity; The assumption of linearity means that 
each process^ or activity is characterized by Input-output 
ratios which are Independent of the extent to which the process 
Is used.^ For exasiple, If a given quantity of resources Is 
required to produce 100 pounds of milk, the Identical quantity 
of resources is needed to produce the second lOO pounds. On 
the surface, this assumption seems to be objectionable^ the 
constant input-output ratios do not leave any room for factor-
factor or product-factor substitution. However, in tradi­
tional economic theory, a production function can be thought 
of ao a relationship between given Inputs and outputs of all 
processes through which goods can be produced. The substitu­
tion takes place between different processes rather than be­
tween individual inputs and outputs. If it were pofusible to 
take into account enough processes, one could represent the 
entire non-linear production function in the linear program-
process is defined as one unique combination of re­
source® producing a specified product. The process differs 
from the "enterprise" in that each alternative resource com-
binatlon which can be used to operate the enterprise is de­
fined as a separate process. 
^Linearity Is not essential for the method itself. Com­
putational methods have been devised for dealing with non­
linear processes. See T. G. Koopmans. Activity analysis of 
production and allocation. Wiley and Sons. New York. 1951. 
pp. 216-E21. 
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mlng analysis. In aoiae caies, separating a continuous produc­
tion function into linear stpients may approximate a situation 
where the production function la non-linear. Ordinarily, 
physical input-output data from physical experiments are in a 
form better adapted to' linear prograaiming than to the tradi­
tional marginal stfialyais. Physical data are ordinarily not 
provided in a form of continuous function but rather in a 
form of tables which contain dicr©te points on the production 
surface- Hence, the linearity assumption does not seem to be 
unduly restrictive for some of th@ problems in agricultural 
economics. If necessarythe input-output coefficients can 
be changed so that possible eeonomles or diseconomies of 
scale may be considered .and the final results obtained can 
be more realistic* 
(2) Divlaibilltyj fhe asawaption of divisibility of 
products and of resources supposes that each process is 
capable of continuous expansion or reduction; that it can be 
used to any positive extent, so long as sufficient resources 
are available. Indivisibility or lumpiness in production is 
therefore ignored. The divisibility assumption also implies 
that resources used and the resulting products are homogeneous 
in quality. Divisibility is perhaps the most restrictive 
assumption when applied to agricultural production. Indivis­
ibilities are found in the plant itself, in machinery and in 
other equipment, as well as In human resource. Logically, 
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constant input-output coeffieients are applicable only •within 
a liiBitea range of production so that the results obtained are 
Teasonable approxiiaations of the actual resource and produc­
tion relationships. 
(3) Mditi?lty; The assumption of ariditivity grants that 
any number of processes can be carried out simultaneously 
within th© limits of a,vallable resources. The quantities of 
inputs arid outputs are the sums which would result if several 
processes were used individually. This assumption, as the two 
discussed previously, also neglects possible economies or dis­
economies of seal© for the production system as a whole. Econ­
omies of scale are neglected since a decreasing variable coat 
.curve cannot be worked into a singular prograiHBiingj analysis-
The additivlty assumption implies that if, for exmple, a dairy 
enterprise and a hog enterprise -were used together on the same 
farm the total returns would be the sum of the returns result­
ing from the use of eacii enterprise by itself. The returns 
from one enterprise ere not changed because they are being 
obtained simultaneously with the returns from another enter­
prise. "Bils seems to violate some of the relationships be­
tween different enterprises found in agricultural production 
particularly those which are coH^leiaentary. One way the com­
plementary relationships of two or more different but inter­
related enterprises can be treated is by getting up processes 
of two or more enterprises and combining them in a single 
E8 
process or activity. 
(4) Flnlteness: file assumption of flnlteness permits 
only a llialted rmmtoer of processes and enterprises. This 
asBumption Is reasonable In view of the fact that co-st-returns 
relations of a wide variety of products exclude their consid-
ation. For example, growing oranges, in northeast Iowa might 
be possible, even though it Is not likely to b© profitable. 
On the other hand, one can easily think of cases in agricul­
ture for which this assumption may not hold. Rates of ferti­
lizer application or of feeding rations are some of the 
examples .of the Infinite range of possible alternatives. 
In .spite of the Inflniteness of possible choices of ferti­
lizer application, optiaua results can be approximated by 
using more processes, though still a finite number. 
(5) Llmltatlonality; The assuoption of lliaitationallty 
means that with constant input-output coefficients, in order 
to derive an optimum resource combination, restriction is 
placed on the quantities of the respective resources. To 
deteiroine the optimum plan, at least one of the resources 
used in production must becoiiie lindtational. If all resources 
employed in production would be available in unlimited quan­
tities no optimum solution could be found through linear 
programming. 
For a farm, it is easy to see how such llHiltations of 
resources come about. In the short run, a farmer has under 
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his •control given amounts of land, labor, machinery, operat­
ing oapital and th® like, whloh $o»stitut© a'block of fixed 
resouroei and so limit the fay©*@ produotlon opportunities. 
Resource Heetriotlons 
The eoaputational proe©<iure of linear programming re­
quires that the quantitle® of the linilted resoura,©® used by 
eaoh enterprise b© epeoified. The expansion of any enttrpris© 
or oombinatlon'of enterprises cannot exceed the limitation im­
posed by thi fixed quantity of resources. The resource re­
strictions imposed on the plans' are thos© indicated by equa­
tions 1 through 8 below*. 
n 
(1) 3 4 ^  aijxj (6) G= ^  a^jxj 
n h . 
(S) 0^ ZI a^jXj (6) aijxj 
4 « 1 4 « 1 
n n 
(3) Aia ZI aj,jXj (?) Li^ a^jxj 
J • X 4 ® J. 
n n 
(4) A2 s 2Zr ®ijxj C®) ^11^1 
where S refers to land, G rtfers to annual cash outlays, 
refers to labor for competitive ©nterprlses, A2 refers to 
labor for a supplementary poultry enterprise, 0 refers to 
grain (home raised or purchased), F refers to forage Chay» 
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pastii.i»e and silage), Li refers to spring litters of hogs and 
h2 refers to fall litters of hogs. In the equations above ajj 
refers to the input-output coefficient for the jth activity 
and xj refers to the level of output for the Jth activity. 
Land* labor available for the supplementarj poultry, and 
the production capacity restriction imposed on spring and fall 
litters of hogs are held constant for all price and resource 
aitustions considered in the study. Annual cash outlay is set 
at several levels to allow examination of optimuffi plans and 
Income changes for different financial situations (i.e., 
farmers who have different aoounts of capital). Labor is set 
at two levels to allow determination of plans for one- and 
two-ffian farms. G-rain and hay supplies are variable, .depending 
on the cropping plan. For all resources, except grain, the 
total resource requirement® for the several activities must be 
equal to or lees than the supply of the particular resource-
In the case of grain, resource requirements for the various 
processes (including grain selling) laust equal the supply of 
grain produced on the farm plus additional purchases. The 
supply of forage is limited to that produced on the fara. 
Eesource Structure 
The specific resource situations or restrictions used in 
this study are set forth below. The optimum far® programs 
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have been worked out for each coabinatlon of resource restric­
tions. That Is, reBOttrees which are available in different 
quantities (latoor,. operating capital) have been used In every 
pOBSltol® oomMnatlon with other resources available In one 
quantity only (land.). 
The land resource Include® 160 acres of cropland, perma­
nent pasture and land used for roads, buildings, woods s^d 
waste. The magnitude of land used for pasture and crops Is 
shown in Table 1. fhe cropland roay be devoted to different 
rotations with or without commeroial fertilizer. The acres In 
permanent pasture can be used for grazing only. 
iiSto 
Two labor situations are considered. Tlie first situation 
la for a one-iasin farra. In It, total labor available for com­
petitive enterprises, excluding poultry, Includes 260 hours 
per month for the operator plue 130 hours per month of family 
labor In June, July and August. The second situation Is for 
a two-man farm. In It, total available labor, excluding poul­
try* Includes family labor equivalent to two year-around men 
for 520 hours per month throughout the entire year. 
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fh© labor supplies listed alsove can be used for all com­
peting crop and llirestook enterprises. In addition an amount 
of iiouaewif© labor (Table 6) was included for a supplemen­
tary poultry enterprise for both the one- and two-man farms. 
The poultry enterprise is competitive for cash outlays and 
feed but not for labor the housewife labor cannot be 
used for other enterprises and poultry cannot use any of the 
labor listed In Columns 2 and 3 of Table 1). 
tenual cash outlays 
Four levels of annual cash outlays are considered in 
deteriElning optimum solutione: #3,000, |4,§00, |6,000 and an 
unlimited level of annual cash outlays or funds, llaess funds 
are used to meet yearly farm expenditures for purchases of 
concentrates for tlie livestock, breeding fees, seed, ferti­
lizers, fuel and oil, annual repairs of buildings and fences, 
veterinary expenditures and other variable expenditures asso­
ciated with farming operations. Hence, the funds considered 
are thos© beyond investment in the farm real estate, machinery 
or livestock. lAveetock, for example, could be sold and its 
proceeds used to meet yearly expenditures. If additional 
livestock Investment Is needed, it is assumed that the live­
stock provides the security for the purchase of the same. 
This is also true for additional machinery if needed. 
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Table 6. Labor available on one- and two-aan farms for 
competitive enterprises and for a supplementary 
poultry enterprise 
For competitive 
enterprises^ 
One-man fv/o-raan For supplementary 
Months far® faro poultry enterprise^ 
(hours) (hours) {hours) 
J anuary S60 §20 31 
February E60 520 28 
March 260 520 46.5 
April 260 520 45 
May 260 5E0 62 
June 390 §20 60 
July 390 820 62 
August 390 520 62 
September 260 520 45 
October 260 520 46.5 
November 260 520 30 
December 260 520 31 
^•CropSj dairy aiifi hogs but not poultry. Includes 130 
hours per month of family 'labor In addition to the operator 
in June, July and August for one-man farm. 
^Housewife's labor available for supplementary poultry 
enterprise only. 
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Building Epact 
fh© effect of building spaet is not determined, since 
building facilities are not llmltatlonal on 160-a.cre farms In 
northeast Iowa. Even If forage production Is increased for 
producing more livestock^ the present building facilities 
would be sufficient to take care of this expansion. Most of 
the farms still have old hors© barns which oan be utilizeci for 
housing additional llvestocfc and storing additional hay. 
Hog ompaolty 
The size of hog enterprises for each farm plan is limited 
to 18 litters of spring hogs and six litters of fall hogc. 
Although these limits were arbitrarily chosen they do conforai 
to the data from the Iowa Crop and Ll-^estook Reporting Service^ 
which indicate th© average nuiiber of spring and fall litters 
of togs per farm in the area under study. In some of the 
plans, in the latter part of the study, the limits on hops 
are raised to 36 opring litters and 16 fall litter©. These 
liiriits are ©hanged in order to see how an increase in hog pro-
duotion, everything else being th® same, would affect fann net 
incomes and optimim organ!Jsatlons (plan©). 
ilowa Dept. Agr. and U. S. Dept. Agr. Cooperating. Iowa 
censug of agriculture crop and other farm statistics of Grand 
Meadow Township, Clayton County,. Iowa. 1949»^1953. 
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#4ALIBIS AND IMTERPHifATION OF BESULTS 
Optiaum plane considering different resource and price 
situations,.^ o^utlined previously^ are now presented. It is 
recognized that problems of indiirldual farmers cannot toe 
solved toy adapting generalized recomaendatlons. Since each 
farm is different in its resoure# structure, the needed re­
adjustments should also toe' different. The plans, shown in 
Tatoles 7-16, Appendix A, indicate how differences in a farm 
resource st,ructure, as well as differences in production prac-
'tices, affect the optimum organization and farm income under 
different price relationships, if profits are to be maximized. 
The plans for a one-man, 160-acre far® are presented first. 
Plans for a two-man farm follow. 
Plans for One-M.an Farm 
Optimum plane ditcussed in this section are for a one-man 
farm, this farm has yearly labor distribution shown in 
^Optimum plans were also determined for 1950-54 average 
prices. However, the difference in the 1950-54 and 1960 pre­
vailing prices were not gnat enough to affect the allocation 
of resource® among the alternative enterprises considered in 
this study, fhe same optimum plans result with either prices. 
Hence, the 1950-54 plans are not presented. This does not 
mean, however, that prices do not affect allocation of re­
sources. Simply, the swings in the price ratios are not large 
enough to induce changes in the optimum production programs. 
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fabl® 6. Plans are shown for two levels of operating capital, 
|3,000 and |4,500. The term "operating capitalis used to 
descrllje the annual oaah ©xpenditwres associated with the 
operation of the farm. Above $4,500, optrating capital is 
not a liiiitational resource on a one-nan farm. Larger cash 
expenditures can he made profitahl© only if additional labor 
is hired or the farm resource structure is changed. These 
poisibilities of changing the farm rasource struo-ture are 
.©xaffliaed in a later section of this dissertation. 
Plans with 15.000 for annual cash expenditures 
The plans or farm organizations are presented in this 
section for a one-man farm with |3,000 available to meet year­
ly expenditures used in production of crops and livestock. 
How should a falser allocate hla limited funds and labor sup­
ply among the diverse lines of enterprises on the farm so that 
together they will produce the greatest incoinet He must de­
cide on the best eoablnatlon of crops and livestock to be pro­
duced with his limited funds. The farmer, to maximize his 
profits, must decide where each unit of hig limited resources 
will bring the greatest return. Hot only must he decide which 
livestock enterprises are to be produced but al®o he must de­
cide the degree of specialization or diversification. Should 
he produce all milk and no pork or should he produce some 
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oomtolaatlon of tlie two? What effect do the farmer* s produc­
tion practices in producing pork or milk have on the farm in­
come and on the optimim farm organisation? How do his live­
stock enterprises fit in with the crop enterprises? How would 
a change in the price relationship® affect farm organization 
and farm income? What are the optiiawm farm plans and farm in­
comes under different pric® and resource situations? 
Optimum Plana under orevailing prlcee and ususl cro-pping 
lorogtm' The optimum farm plans for the one-man, 160-acre 
farm under prevailing prices and usual cropping program are 
presented In fable 7. These plaris are based on the cropping 
program outlined in Table 1- The only difference between 
these plans is in the assumed production practices for the 
dairy and hog enterprises. 
Optimum Plan with usual practicee on dairy and hog 
enterprises. Plan 1 in Table 7 will maximize profits at the 
prevailing price level if the faro practices found in the area 
are used. In other words, this farm plan asiumes the average 
cropping program and yields found in the area; it also assumes 
that the livestock practices used are those common on farms. 
Hence, the only prograamlng problem for this plan is to deter­
mine the optimum number and sizes of livestock enterprises, 
within the price and farm practice framework, outlined above. 
This optimum plan would include fewer dairy cows and 
slightly more hogs than farmers, on the average, have been 
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using (compare fable 7 with Table 1). Howtrer, it should be 
remembered that the data in Table 1 Include avero,ges of both 
one-man and two-man farms, while those in fable 7 are for a 
one-man farm. In contrast, Table 11 for a two-man farmj with 
prevailing prices and existing practices, has a larger number 
of cows than fable 1. 
fhe average plans in existence on farms at the beginning 
of the study need not, of cours©, be those which maximize 
profits. Farmers may haT® adopted a greater degree of diversi­
fication to lessen risks, even if sou© profit sacrifice is 
necessary. AIbo, farmers say not maxlBiize profits because of 
their lack of knowledge of which is the most profitable organ­
ization. Finally, the "average of plane" for all one-man and 
two-man fajr'ias C^.e.., the township averages in Table 1) may not 
be the one which will maxlaize profits for either category of 
farms. 
The plan in Table 7 for a one-man farm with existing crop 
and livestock practices returns a net income of #4,450 with no 
costs subtracted for Interest payments. If th® farmer had a 
debt of $10,000 at 5 per cent interest the net return would be 
$3,950. Interest charges are not sub|:racted since they would 
vary from farm to farm. 
The only change in Plan 1 in Table 7, from the plans 
which average farms were following, is In livestock numbers. 
The plan does not include poultry because of capital restrlc-
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tlons and because funds return more In hogs or dairying. 
Both iioge and dairying are Included in the plan; although the 
return to labor is greatest from, hogs, the availability of 
forage allows dairying some adirantag© over hog enterprises. 
The plan calls for the sale of 391 bushels of corn; 24 tons 
of hay (equivalent to feed four aMltlonal dairy cows plus 
their replacement stock) are due to the shortage of farm labor 
1 left over. 
QptiiauiB Plan with improved dairy and usual practicee 
on tog enterprlaea. . The first step In examination of farm re­
organization posslbllltl'es and improvements of farm income is 
to consider Improved practices for the dairy enterprises, with 
practices for crops and other llvestooli enterprises remaining 
as previously» The ii^roved practices considered are those 
outlined for th© above-average techniques of production, and 
hinge on wider use of improved technology in breeding, feed­
ing, labor utilization, sanitation and in other aspects of 
dairy-farm The adoption of these economically 
feasible pra&tiees would, because of increased milk production 
per cow, reduce, the unit costs in producing milk and would be 
profitable la-.th-e^ ©ease that the farmers concerned would be 
^Hay not utilized on the farm could be sold. However, 
the hay laarket In northeast Iowa is slim and for thlB reason 
the alternative of selling hay is Ignored. On the other 
hand, it is common for the farmers In the area to buy or sell 
corn. 
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flnajaolally better off primarily for having used them than 
they would otherwise be. Plan 2 in Table 7 is the optimum 
plan for this situation; the crop a,ore8ges are the same as 
those previously, found; practices for hogs and poultry remain 
the same and i©proved practices ar® introducei in the dairy 
enterprise. 
Net incoiae under thi® plan is 14,890, |440 more than the 
inoome in the preceding Plan 1, fable 7, which is based on the 
ourrent cropping and livestock practioea. The steps in im­
provement of dairy practices alone would increase the farm's 
incoiae by 9.9 per cent. Farm livestock organisations, in this 
plan, remain about the same as previously; the only change is 
in the fall pig production which is reduced by one litter. 
This decrease in the production of fall pig® is due to the 
shortage of capital and labor. Some of the funds spent on the 
fall hog enterprise in the preening plan are diverted in this 
plan to the dairy enterprise. Ii^roved practices on the dairy 
enterprise and the fact that the farmer in this situation is 
limited in both capital, aad fara labor, are the main reasons 
for this reorgani2,atl,Qn. wltMH' the t&m livestock system. 
Optimum Plan with improved practices on dairy and 
hog enterprises• As a second step in the improvement of farm 
income, the farm plan in Table 7 shows the optlsuia organisa­
tion when iK)re profitable practices are considered for all 
livestock, but the cropping system and its practices are left 
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unohanged. In other words, the above-^-aterage production prac­
tices are introduced in both dairy and hog enterprises while 
crops and cropping practices still remain the same. Even with­
out changes in crops and cropping practices, income now reaches 
a level of |5|966, which is |l,516 greater than the income re­
ceived in Plan 1 presented in the same table. This increase 
in income is made possible bf ia^jroved efficiency in hog pro­
duction. One hundred pounds of pork is produced in this plan 
with 110 pounds less corn than in the plans where the average 
production practices are used on hog enterprises. Because of 
the increased outlays for purchases of additional protein 
which make the operating capital even more limitational, this 
plan includes fewer hogs? 14 hogs less than Flan 1 and eight 
hogs less than Plan 2, all in Table 7. 
Optimum plans under 20 per cent lower milk prices and 
usual crop practices. To facilitate the comparisons of re­
sulting optimum farm plana under the prevailing and £0 per 
cent lower milk prices, the plans of this section are slso pre­
sented in fabl© 7. 
fh© effects of a 20 per cent decline in milk prices, 
other prices remaining constant, on the optimum one-man farm 
organization are nil- fhe relative size of dairy and hog 
enterprises,would not change even if price of milk declined 
by 20 per cent. This stability of livestock enterprises is 
due to the nature of the fam resource structure. The farm's 
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rigid cropping program already prc-cltices an abundance of hay. 
If there is no hay mfarlietj the farmer will still be financial­
ly better off to feeol produced hay to the dairy herd, even at 
the 20 per oent lower milk price, than to let the hay go un­
used. The lower milk price would r©d«ee fsrm income in Plan 
1, Table ?, which is basefi on the usual crop and livestock 
practices, from the original net Income of |4,450 to |4,0e0j 
a reduction in net income of 8.3 per cent. 
A decrease in th© net income of this magnitude, |370, 
aiay not present a serious problem, espeoislly if the price 
cleelin© is only a ttmporary one. What if the same "low" Hiilk 
price Continues in the future? Oan the farmer offset this 
decline in Income? If the farmer continues to follow the 
rigid cropping program the only way for hia to better his in-
ooHie position is to improve produetion practices in hl£5 live­
stock enterprises. 
Itr^roved. practices in dairying alone would help to de­
crease the income reduction from |370 in Plan 4 to $120 in 
Plairi 5. If the farmer improved livestock practices not only 
in dairy but in hog enterprises as well, the loss in Income 
in Plan 1, caused by a EO^ per cent decline in the milk price, 
would not only be offset, but the income would be improved by 
12.1 per cent; the income would be increased from |4,450 in 
the original Plan 1 to |5,406 in Plan 6. 
QptiiauiB plana undtr prevailing pricea and flexible crop­
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ping program. So far a reorganization of livestock enter­
prises only has been oonsldered. However, the best combina­
tion of enterprises is attained not when one selects profitable 
livestocli but when one adopts the most profitable combination 
of enterprises for the farm as a whole- On© of the major prob­
lems facing the farm aanager is that of combining crop and 
livestock enterprises to net the greatest profit, to get an 
optiraum farm plan, the cropping ana the livestock system 
should complement each other when maximization of net income 
is the objective of the farmer. Frequently the farmer gets 
blank recoffimendation on rotations or cropping system as a 
basis for a "sound" conservation program without considera­
tion of the farm*s total reiources. 
To make cropping programs laore flexible, four alterna­
tive rotation iystemj have been selected. Since each rotation 
system can be used with or without fertilizer, the eight crop­
ping alternatives allow flexibility in farm plans, according 
to capital and labor »ailability and the nature of livestock 
enterprises to be selected. The s^everal rotations also allow 
alternatives in selecting a. farm plan to control erosion. 
The several rotations are not equally effective in ere-
sion control' However, there are several alternative combina­
tions of rotations .and mechanicsl practices open to fanners on 
soils subject to soil erosion. They include; terracing, con­
touring, atrip cropping and stubble-mulching. The soils of 
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the area under study ha^e an average slop© of "between 8 and 
9 per cent. Hence, terracing is considered with the rela­
tively grain-intensive rotation of oorn-corn-oats-meadow 
{OCOM). 
Farm plans where the farm* s cropping program is jointly 
determined with the farm'® livestock system are presented in 
Table 8, i^pendix A* 
Optimum plan with usual practices on dairy and hog 
enterprises. Ag mentioned previously, farmers who maximize 
their net incomes must select a croi^ing program consistent 
with the Host profitable use of all farm resources; the "best 
use of land" cannot be determined otherwise, if income is the 
criterion of selection, fhe most profitable plan, which in­
corporates the farm cropping program tilth the livestock pro­
gram, is presented in Table 8. Thii plan is collateral to 
plan 1 shown in Table 7 in that both plans are based on the 
average production practices for the livestock. However, the 
cropping program in Table 8 is deteraiined jointly with the 
farm livestock systemi in contrast to Plan 1 in Table 7 where 
an optimum livestock organization is fitted to the existing 
and predetermined cropping pattern. 
The cropping program in Plan 1 of Table 8 consists of a 
more intensive corn p«)ducing rotation, corn-corn-oats-meadow. 
In this plan 58 acres are devoted to production of corn, as 
compared to only 43 acres planted in corn in the corresponding 
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Plan 1 in Table ?• ®ie livestock program, on the other hand, 
is nearly the • same in^both fami plan®. Both plans have the 
sguae number of dairy cows and spring hogs, the only change 
is in tlie fall hog enterprise which is not included in the 
latter plan. The reason for this change is the scarcity of 
the labor resource- the CCOM rotation requires relatively 
more labor than the cropping pattern assumed for Plan 1 in 
fable 7, at times when fall pigs would also be farrowed. 
Farms -which are short on labor, particularly where there is 
no desire to keep a hired man, especially need enterprises 
which give high labor returns. In this situation, labor 
brings higher return® if used in the production of crops than 
in the production of fall pigs. 
Plan 1 In fable 8 also Includes a supplementary poultry 
enterprise since the poultry enterprise is supplementary in 
the use of labor (!..£•, uses labor which is not available for 
crops and livestock)» The funds available permit a flock of 
58 hens. 
Ket Income under this plan is |4,879j this is $429 more 
than the income in the collateral Plan 1, Table 7, which is 
based on the rigid cropping system. This simple reorganiza­
tion of farm enterprises, even without any improvements in 
present practices in livestock enterprises, would alone in­
crease the net Income by 11 per cent. Adjustments of this 
kind, where crop and livestock programs are brought into a 
46 
balanoed overall far® plan, also ordinarily require less time 
and managerial detail than changes which Involve improved praC' 
tioes in livestock enterprises. 
Optimum plan with improved dairy and usual practices 
on b.og enterprises. This farm plan is similar to the one just 
described in this senses the prograiming problem consists of 
the allocation of liiaited faraa resources, land, labor and cap­
ital among different fam enterprises so that together they 
will produce the greatest net income. It is not a problem of 
determining the best livestock system in isolation from the 
crop enterprises. Plan 2 in Table 8, now under consideration, 
is collateral to Plan 2 in Table 7 in the sense that both of 
these plans assume Improved dairy practices. The two plans 
are different in the sense that the current plan allows selec­
tion from alternative crop programs; Plan 2 of Table 7 does 
not. 
The best livestock system for this plan is the same as 
the one presented for the previous plan. It Includes 11 dairy 
cows, two 2-year old heifers, three l-year old heifers, four 
calves and 18 litters of spring hog®. The output of milk per 
cow In the current plan would be Increased by 3,200 pounds of 
milk (due to improved practices In the dairy enterprise). 
The net returns from this plan amount to 15,171. This Is 
an Increase of 5.7 per cent over the Income in Plan 2 In Table 
7, which Is based on the same livestock practices but uses the 
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to labor than dairying. Hence, the crop program becomes cen­
tered more nearly around the hog enterprise than around the 
dairy enterprise-
The livestock program In Plan 3, now under consideration, 
Includes the same number of dairy cows as the farm plans de­
scribed previously. The number of hogs is, however, reduced 
to 17 litters of spring pigs- The decrease in the number of 
hoga results because of the shortage of funds. Improved prac­
tices on hog enterprises require greater cash outlays or "out-
of-pocket" expenses per litter. However, the increased out­
lays are more than offset on savings made In feed costs per 
100 pounds of pork produced; !.•£•# the corn saved can either 
be sold, if the farmer needs additional funds, or used as feed 
for other livestock enterprises. 
Income under this plan is |6,073, |107 more than the in­
come of the collateral Plan 3 in Table 7, which is based on 
the same livestock practices as Plan 3 in Table 8, but uses 
the usual cropping pattern. The net income is also ll,623 
more than the income derived from Plan 1 presented in Table 7, 
which assumed both cropping program and livestock practices 
to be those exlating on farms in the area. In other words, a 
well balanced cropping and livestock program, with improved 
practices on livestock enterprises, would increase farm Income 
on the "average** one-man, 160-acre farm by approximately 36.5 
per cent. 
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QptlauiB plans under 20 per cent lower milk, prices and 
flexible oropping p3rograia. The effectts on the farm organiza­
tion and farixi net income due to lower rrdlk prices sive the same 
as those already described in a pre^rious section. The optimum 
farm organization would again remain the same with either 
prices. 
A Change in the cropping program, from the usual cropping 
pattern, to the corn-corn-oats-meadow rotation, would restore 
farm incoiae, if the price of milk declined by 20 per cent, even 
if the livestock practices remained unchanged. Thia is evident 
if one con|)ares the net income received in Plan 4 in Table 8, 
which l8 based on the usual livestock practices and a flexible 
oropping program, with the net income received in Plan 1 of 
Table 7. This net income Is based on the assumption that both 
the livestock practices and the pattern of crop production are 
those existing in the area-
If the farmer adjusted not only his cropping program but 
also improved production practices on his livestock enter­
prises his income position would be further improved. The 
aboVe-average practices on dairy would increase the net Income 
by 2.3 per cent and the above-average production practices on 
hogs would increase farm income by an additional 19.6 per 
1 
cent. 
ifhe comparisons can be made with plans 4, 5 and 6 in 
Table 8. 
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Plans ylth 14,500 for annual cash expenditures 
Farm plans presented In this section for a one-man, 160-
acre farm are based on the same resource structure as the 
plans Just discussed. The onlj difference between the plans 
in the two sections is the aa»unt of capital availa^ble to meet 
annual cash expenditures. Whereas previous plans employed 
|3,000 annual cash expenses» a |4,500 level of operating cap­
ital is used for the plana which follow. 
Optimum Plans iinder preyaillng prices and usual cropping 
programs. Table 9 summarizes the optimuffi organizations under 
prevailing prices and existing cropping program* With an in­
crease in capital from |3,000 to $4,500, the optimum plans, 
using the existing cropping program and yields, show only 
minor changes from those already discussed. The farm plans 
in Table 9 are virtually the same as those presented in Table 
7 with a capital of |3,000. Since the cropping program In 
thia section Is predetermined, the only change is in the opti­
mum number and kinas of livestock to be fitted to an existing 
cropping program- Because of the rigid restrictions on feed 
and labor supplies, use of the adaitional capital is not prof­
itable except for a supplementary poultry enterprise which 
comes into the plans itfhen capital is not a limitational re­
source. Hence, the incomes in the plans of this section ex­
ceed incoaies of the |3,000 situations only by the profit of 
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the poultry enterprise-
Optimum talahs under 20 per cent lower milk prices and 
ueual cropping pro^raBS. Plans 4, 5 and 6 In fable 9 repre­
sent optiJiura farm organizations under the assumption of a 20 
per cent lower milk price. These plane are based on the same 
resources and production practices as Plans 1, 2 and 3 in 
Table 9 except that the latter plans assume the prevailing 
price for ffiilk. 
I'he effects on the farm net Income due to the 20 per cent 
lower mllit price do not differ from the effects observed in 
the^ plans and on the net Income for the farras with 13,000 
operating capital. The relative size of either hog or dairy 
enterprises would not change ap:ureola,bly if only the level of 
operating capital varied. 
The fact that the optimum farm organizations do not change 
aa the price relationships change, suggests that prices are 
not the sole criterion for guiding the farm's production pat­
tern- When the price relationships change, the farm resource 
structure tog;ether with the alternatives of production have to 
be considered before one can aiake any recoffliiiendEtlons as to 
the future course of the farm output-
A 20 per cent decline in milk prices would reduce the net 
Income of Plan 1 In Table 9 by 8.4 per cent, from #4,789 to 
14,385. 
Improved practices on dairy enterprise would reduce the 
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loss ill the net incooe, occasioned by a 20 per cent lower milk 
price, by 2-6 per cent. Improved practices on both dairy and 
hogs, Plan 6 in Table 9, would increase the net income received 
in Plan 1 in Table 9 .by |977 or 20.4 per cent. This increase 
in income would come about in spite of the 20 per cent lower 
milk prices and the continuation of the rigid cropping program. 
Optimum plans under prevailing prices and flexible crop­
ping program' fhe optiiauoi plana of this section are presented 
in Table 10 and are based on a flexible cropping; prograra. 
Both the livestock and the cropping systems are in these plans 
jointly determined. 
QptimuiB plan with usu^l practices on dairy and laog 
enterprises. Optiauia farm orgariiaation ¥lth the usual prac­
tices on dairy and hog enterprises is represented in Plan 1 
in Table 10- The effects on the optimum plan due to the in­
crease in the level of operating capital from $3,000 to |4,5C0 
are only minor, because of the scarcity of other farm resources 
particularly the shortage of farm labor-
With an increase in the level of capital the livestock 
organization changes in favor of hog production. This plan 
includes 18 litters of spring ho,;:'S and siz litters of fall 
hogs. Since capital is more abundant and labor is relatively 
more limited the most profitable plan calls for enterprises 
which give highest returns on lebor. Hogs are such an enter­
prise, since lebor inputs for dairying ere greater per one 
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dollar of net income. Because of the limited labor supply,, 
the ©xpanilon of hog enterprises requires a contraction in 
the size of the dairy enterprise. Compared to the 11 dairy 
cows of plans with |3,000 operating capital, the current plan, 
based on a larger amount of capital, includes 10 dairy cows. 
Due to the slightly smaller dairy enterprise and the increased 
yields of both grain and hay production there is still some 
hay left o¥er. Farmers without a market for hay generally can 
Increase income by using even more intensive grain rotations, 
especially if the erosion hazard is not serious, or if mech­
anical practices can be used to control erosion-
The cropping program in this plan also consists of the 
corn-corn-oats-iaeadow rotation. The availability of more cap­
ital permits the farmer in this situation to spend .f467 for 
purchases of oommercial fertilizer. 
The net income from this plan is |5,127, |248 more than 
the income obtained in the collateral Plan 1 in Table 8 which 
uses |3,000 for annual ca®h expenditures. Hence, an addi­
tional |l,236 invested in the farm enterprises yields an aver­
age per dollar return of 20.2 per cent. 
Capital ceases to be a llmitational resource on a one-
ioan 160-acre farm when it includes |4,500 for annual cash out­
lays, as only |4,E36 is used for the farm enterprises and 
practices listed in Plan 1 in Table 10. The structure of 
other fixed or limiting resources on the farm la such that 
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0uccessl¥e increases In capital return less and less to the 
total net Inoome. This decline In capital returns results 
from the phenomenon of diminishing returns. It is profitable, 
If funds are unlimited, for the farmer to expand and increase 
the level of production for an enterprise or for the farm as 
long aa the added or marginal returns are greater than .the 
added or marginal costs. The "fixity** of restricting re­
sources will, howeirer, determine the level at which this prof~ 
it ffiaximlzing condition occurs. It will occur with the use of 
less capital where labor or land are limiting, rather than 
where the latter resources also are i?ariable. Farmers on 
farms where the labor load is already heavy could profitably 
invest funds in hiring more labor and thus remove the restric­
tion of trds resource on (a) the nature of the optimum farm 
plan and (b) the most profitable asnaunt of capital. This 
possibility is discussed later in this exposition-
Optimum Plans with iffiproved dairy and usual hog 
praotioes and iiaproved practices on both dairy and hog enter­
prises • ir-lans 2 arid 3 In Table 10 represent situstions where 
improved praotiees are used in dairying alone (Plan 2) and 
where iu.proved practices are used in both dairying and hog 
production (plan 3). 'ihe cropping program Is not changed 
with introduction of improved practices for the two llveetock 
enterprises. It includes a CCOM rotation, with terracing 
applied where necessary to control erosion. The changev^ in 
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farm Income, due to Improved practices for both d.airy and 
hog enterprises, ore the same as in the farm plane presented 
for a |3,000 level. laproved practices in dairying alone 
would Increase farm income over the returns received from 
Plan 1 in fable 11, where the usual practices are assumed for 
the livestock enterprises, by 4.7 per cent; Improved practices 
on both dairy and hog enterprises would Increase farm income 
by 28.8 per cent. 
Optiiaum plajie under 20 per cent lower milk prices and 
flexible cropping .prograffl. The effects of a 20 per cent 
decline in milk prices, other prices remaining constant, on 
the optiiauHi organization of the farm and the level of Income 
are virtually the same as those already described. %e three 
plans, each representing different production practices on 
livestock, are shown in Table 10. 
In the analysis of a one-nian, 160-acre farm, the within 
farm type of adjustments due to a decline in the price of milk 
corresponding to the reverse of what occurs when prices rise, 
do not take place; while rising milk prices may lead to an 
expansion (limited to the avsllability of labor) in dairy 
production, the reverse movement does not take place because 
of the presence of fixed resource® on the farm. 
As mentioned previously, in the farm situations studied, 
dairying as a major enterprise Is to be found on farms where 
ample family labor is available, or where dairying is a sup­
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plementary ©ntez^rlse In the use of hay. For these reasons, 
the optlmuffl plans on a one-aan, 160-ecre farm, would not change 
If dairy product prices declined by 20 per cent from the level 
used in the original situatlons« This statement holds true 
for all different levels of production practices and for all 
enterprise possibilities considered. 
With a 2G per cent decline in dairy prices, other prices 
remaining the same, net Incomes on the one-man farms are re­
duced by an average of 9 per cent under the various situations, 
for exaoiple, the net income for the optiiiiuo Plan 1 of Table 7 
is .|4,460. a 20 per cent decline in the price of milk de­
creases income of this plan by |370. The percentage decline 
in income is much les.s than the 20 per cent decline in dairy 
prices because dairying is not the major enterprise of the 
fariii. Income reduction brought about by a 20 per cent decline 
in dairy prices is also lees than would be occasioned by a 20 
per cent decline in hog prices. Mith dairy prices unchanged 
and hog price declining by 20 per cent, the net income would 
decrease by |l,050 or 24 per cent. The difference is due to 
the fact that hog sales on the one-man farm represent a much 
greater proportion of farai revenue than dairy sales. 
Plans for Two-Man Farm 
Farm plans presented in this section are for a two-man 
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farm* Otherwise they are baaed on. the same resources as the 
plans for the one-man situations explained previously. For 
the two-man 160-acre faro It la also assumed that there are 
no alternative employment opportunities for labor throughout 
the year. Under these olrcumstances, labor has no "price-tag" 
attached; use of operator and family labor does not involve an 
out-of-pocket expense. 
A dairy enterprise l8 best adapted to farms which have an 
ample supply of family labor, but where funds llialt enter­
prises which give a higher return to labor. Ordinarily, if a 
family has a large labor supply whloh will not be used on crop 
enterprises or in off-farm employment, it can make greater 
returns from its feed in dairying rather than in hog produc­
tion • 
Dairying, too, is an enterprise which may allow a more 
continuous use of labor thz'oughout the year. However, com­
bining enterprises priiaarlly for an even distribution of labor 
throughout the year for a farmer who wishes to maximize prof­
its is not an end in itself. Brie best combination of enter­
prises froa limited resources is only attained when farm 
enterprises are so organized that one cannot change the use 
of a single acre, a day's labor or a single dollar without 
reducing income. Availability of a large amount of labor 
alone does not guarantee a high income; labor aa well as the 
rest of the farm resources must be managed efficiently. 
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Plana with 13.000 for annual cash expendlturee 
Plans in this section are for farms with an ample supply 
of labor but relatively limited funds, lhat plan is the best 
for these faros"? Should they specialize in dairying? Should 
they acid few litters of hogs or poultry to their livestock 
program? What aropping program will maximize profits'? 
Oatlmuffl plans under Drevalling prices and usual cropping 
program• The optimum plans for the two-aani 160-acre fsrai 
under prevailing prices and usual cropping program are pre­
sented In Table 11. These plans are based on th© same re­
sources and vary only in the levels of livestock practices 
assumed for dairy and hog enterprises. 
Optimum plan, with usual practices on dairy and hog 
enterpriaes. Th,e optlaum plan for the farm using the usual 
livestock practices and the customary cropping program is Plan 
1 in Table 13, 
The livestock program In this plan corresponds closely to 
the average size of dairy and hog enterprises typical in north­
eastern Iowa. Comparison of Tables 11 and 1 shows that the 
livestock, systems are almost Idential^f except for the supple­
mentary poultry enterprise which is not Included in Plan 1 in 
Table 11. While faras in the area typically include a poultry 
enterprise, It aiay be used for risk aversion or for similar 
purposes.' Under the capital limitations included for Plan 1 
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In Table 11, the funas return more If used in either dairying 
or hog production, than if used for poultry. 
' The net Inoome from this plan is |4,875, only |425 more 
than the Income received from the collateral Plan 1 in Table 
7 for the one-tnan farm. In othtr words, the capital and the 
feed are so limiting that the addition of one man increases 
income by only a small aiojunt. fhe small increase in income 
would not justify hiring an additional year-around man at the 
prevailing wage rate* Plan 1 presented in Table 11 requires 
11.7 months of labor, 1.5 months mr& than needed to carry 
out Plan 1 in Table 7.^ Hence the operator of a one-man farm, 
with the usual cropping program, could hire only about six 
weefcs of labor in the peak season and increase his Income by 
|42&, minus the amount paid as v&geB In this period. 
Qptiaiuia plan with iaproved dairy and usual practices 
on hog enterprises, the optimum organisation for the two-man 
farja using improved practices on dairy and usual practices on 
hog enterprises is shown in Plan 2 in table 11- An attempt is 
made to determine (1) whether improved practices on dairy alone 
lead to a epeoialization In dairying and (2) what effects im-
^Labor months do not Include time spent on general over­
head jo OS or farm-maintenance mrX- This Kind of work may 
include such Jobs as constructing and maintaining fences and 
buildings, repairing machinery and equipment, general land 
maintenance and other miscellaneous work. See'also monthly 
distribution of labor requirements for the farm plans in 
Tables 19 and 20. 
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proved dairy practlcee have on the farm net Income. 
The li¥estocfe system In this plan^ with improved dairy 
practices, includes 16 dairy cows, 10 litters of spring hogs 
and six litters of fall hogs. These numbers compare with 15 
dairy cows, 18 litters of spriEg pigs and three litters of 
fall pigs in Plan 1, where the usual prs.ctlces are assumed 
for both dairy and hogs. 
The reduction of six litters in the spring hog enterprise 
comes about in this plan due to the shortage of hay supplies. 
A more efficient dairy herd favorably competes for the pasture 
used by spring hogs in.the previous plan. 
Plan 2 includes both dairy and hog enterprises in spite 
of a large amount of available far® labor and improved produc­
tion practices in dairying. As long as the farmer in this 
situation continues with a "rigid" cropping program the opti-
ffiuffl livestock system will include both dairy and hogs. 
The net income from Plan 2 in Table 11 is |6,277, |402 
n»re than the income of Plan 1, where the avera^f-e production 
practices are assumed for both dairy and hogs. Improved prac­
tices on dairy would increase the net income by 8.2 per cent. 
Optimum plan with Improved practices on dairy and 
hog enterprises. This plan is still based on the usual crop­
ping program, but with Improved practices allowed for the 
livestock enterprises. The optimum organization for this 
situation is shown in Plan 3 in Table 11. 
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The lives took. orgaBization is practically the same as in 
the two previous plans discussed abov®. Because of the limited 
fuMs, the plan now under oonaideration produces nine litters 
less hogs than Plan 1 in the saae tatole. Aa it has been al­
ready mentioned previously, the annual cash outlays or out-of-
pocket expenses for hogs with atoove-average production prac­
tices are greater than for the hogs produced with the average 
techniques of production- The above-average technique of 
production requires additional purchases of protein supple­
ment which is substituted in the hog's feeding ration for 
corn. For this reason this plan Includes two dairy cows more 
taan the previous plan-
This reorganization of the livestock enterprises and 
improved livestock practices on both dairy and hogs Increases 
farm income over the original Plan 1 in Table 11 by 27 per 
cent; the net income of tnle plan Is |6,171 as compared to 
the income of |4,875 in the original Plan 1. Part of this 
increase in incorae is made possible by selling a larger quan­
tity of corn. Because of improved practices on hogs the 
farmer in this situation sells 868 bushels of corn as com­
pared to '.546 and 413 bushels of corn gold in plans 1 and 2, 
respectively. 
Qptiiaum plans under 20 per cent .lower milk prices and 
usual crop practices. Plans with a 20 per cent lower milk 
price are also presented in fable 11. Other prices being 
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held, eonstaiit, the effects of a 20 per cent lower milk price 
on the optliflura farm organization are alaiost negligible. In 
fact, Plans 4 and 5 which are collateral to Plans 1 and 2, 
respectively, do not change in response to lower milk prices. 
The livestock, prograus which are fitted to the rigid 
cropping system remain the same with either prices. This 
would also suggest that farmers who are following a rigid and 
predetermiried cropping program are less price responsive than 
farmers who keep their cropping sjste® flexible and consistent 
with the Kiost profitable use of all farm resources and not just 
with the beat use of land-
The net income of the original Plan 1 in Table 11 would 
decline by 10.4 per cent due to a 20 per cent lower milk price. 
This iioooine reduction, if the farmer continued vdth the rigid 
cropping program, could be offset and improved only by using 
better .than average production practices on the livestock 
enterprises. 
Farm labor la underemployed in all of the plans in Table 
11. A two-aari, 160-acre fars has a potential to enlarge its 
enterprises and utiliz-e its labor more fully. One way to 
enlarge farm enterprises and at the same time improve farm 
income, is to select the cropping and livestock program which 
is consistent with the most profitable use of all farm re­
sources. In the plans which follow the cropping and the 
livestock systeo are Jointly determined and consideration is 
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given to all of the farm's limited resources whloh In combina­
tion form an overall optiffiuia plan for different levels of pro­
duction practices on the llireetock. 
Qptimyia plan® under prevailing prices and flexible oroB-
Ping srograa* Plan in which livestock and cropping programs 
are jointly determined are presented in Table IE. These plans 
are based on a flexible cropping program and different live­
stock practices are assumed for dairy and hog enterprises. 
The level of operating capital at |3,000 is the same as for 
the plans described above. 
Qptiauffi Plan with usual practices on dairy and hog 
enterprises. The optimum organization for the two-man farm 
with |5,000 for annual cash expenditures and usual livestock 
practices is represented in Plan 1 in Table 12. 
The cropping program in this plan Includes a combination 
of CCOM and GCOMM rotations; 103 acres are in GCOM rotation 
and 13 acres are in GCOMMf rotation. The presence of 57 acres 
of cropland in corn production indicates that the cash crops' 
competitive position with the dairy enterprise is rather 
strong when a relatively low level of operating capital and 
only average production practices are used on the livestock 
enterprises. This plan calls for sal© of 1,084 bushels of 
corn. 
The livestock enterprise in Plan 1, Table 12, includes 
17 dairy cows, a number which could well be exceeded and taken 
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care of with the available farm labor. Howver, unless th.e 
farmer can add to his ineos© by keeping a larger dairy herd, 
there is no eoonomio reason to further invest in this type of 
enterprise, ev@n if a larger dairy herd would pe.rmlt him to 
use his and his faraily's labor throughout the year. 
The hog enterprise ia liiaiteil to 17 litters of spring 
hogs. The poultry enterprise is not included in this plan, 
fhe funds invested either in fertiliaer or in sny other live­
stock present in this plan yield greater returns than if 
invested in the supplementary poultry enterprise. 
The net income of this plan is |5,227, |352 more than the 
income of Plan 1 in fable 11 whioh assuaes the eanie livestock 
practices and the usual cropping program. In either plan no 
costs are subtraeted fro® the above income figures for jxss-
sible interest psgiaents. 
Optimum plan with iaproved dairy and usual praotioes 
on hog enterprises. Plan 2 in Table 12 show® an optimum 
organization when improved practices are considered for the 
dairy enterprise and.the cropping program is allowed to vary. 
In other words, this plan is based on the same production prac­
tices and resources as Plan 1 Just described, except that 
above-average technique of production is used in the dairy 
enterprise. 
Improved practices in dairying affect not only the live-
stoA program but also the cropping program. In contrast to 
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a dairy herd of 17 milk cows In the previous Plan 1, also in 
Table 12, this plan inoludea a herd of '32 milk cows or 15 
cows more. Since volume of business on specialized dairy 
farms is partly determined by the amount of forage and hence 
by the number of cows possible, the crop;ing program needs to 
b© oriented towards the dairy enterprise. 
A dairy herd of 32 cows with its replacement stock needs 
approximately 184 tons of hay equivalent. Hence, the cropping 
program in this plan includes more Intensive hay producing 
rotationij 56 acres of COMM, 41 acres of CCOMM and only 19 
acres are in the GGOM rotation- The funds spent on hogs in 
the previous plan are in this plan diverted to th© dairy enter­
prise and |133 used for purchases of comraeroial fertilizer. 
The plan now under consideration shows how a specialized 
dairy man builds his entire crop program around the dairy 
enterprise. 11th improved practices in dairying and ample 
labor the farmer obtains larger returns if his limited funds 
are used for dairy rather than for hog enterprises. Using 
the opportunity cost |srinclple, mentioned previously, farmers 
In this situation irfould become specialized dairy men in the 
same way that other farmers would be led to keep a dairy enter­
prise in combination with hog enterprises. 
fhe net income of Plan 2 in Table 12 is #6,545, |1,318 
.fflore than the income derived froiB plan 1 in I'able 12 ftnd 
|l,6?0 more than the income obtained from the original Plan 
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1 in Table 11 wiiloli is jaased on the average livestoofc prao-
tio«s and the usttal cropping program• Improved dairy prac­
tices and the reorganiaation of the llve@took and th® crop­
ping systems would improve farm inoome over the income re­
ceived from Plan 1 in Table 11 by 34.3 per cent. 
the ahove disousstd plan has another rather in^^ortant 
laplication. Farmers often select enterprises which are rela­
tively stable with respect to price uncertainty and income 
variability. Studies point out that returns from dairy cows 
are less variable than returns from hogs, for exaiaple. How­
ever, farmers who are selecting enterprises to increase 
stability in net inoom©., ordinarily have to sacrifice part of 
their profits. Precautionary measures taken with respect to 
uncertainty in many in®tan,Ges are not consistent and deviate 
from the optimuffl farm organization. Plan 2 presented in 
Table 12, is consistent In both respectsj it provides stabil­
ity with respect to farm incoot aM at the same time it is 
the best plan for the two-man farm with th® assumed produc­
tion practices and resource structure. Jkij deviation from 
this optimuia plan would reduce farrs income. 
Optimum Plan with jgiproved practlceB on dairy and 
ho^ic ©nterprisea. The optiiaum organiaatlon for the two-man 
farm using improved practices on both dairy and hogs is shown 
in Plan 3 in fabl® 12. ilmplt family labor, with no alterna-
tives of employaient elsewhere, puts dairy into a favorable 
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coiapetitlve position with hog enterprises, even if hogs are 
also produced with better than average production practices. 
fh© livestock program in this plan includes 31 dairy cows 
and one litter of spring pigs. Hence, this plan includes only 
one milk cow less than Plan 2, discussed above. The presence 
of only one litter of spring hogs in the farm's livestock 
program may be Impractical for a nuiabcjr of reasons: (1) it 
may result in relatively high overhead costs; (2) it may pro­
vide Mditlonal burden and inconvenience on the operator's 
managerial resource for which due corapensation may not be 
expected; and (3) the marketing of six or seven pigs may also 
prove to be uneoonoaic. 
The cropping program in this plan Includes 73 acres of 
GCOMM and 43 acres of GOMK rotations. The acreage devoted to 
corn, oats and meadow is the iame as in the previous Plan 2, 
also in Table 12; 40 acree in corn, 26 acres in oats and 50 
acree in hay and rotation pasture. The plan calls for the 
sale of 855 bushels of corn and an outlay of tl02 for ferti­
lizer. 
Ih© net income from this plan Is |6,563, only |18 more 
than the income derived from Plan 2, which has a specialized 
dairy enterprise-
OptiiBum .plana under 20 per cent lower milk prices and 
flexible oropplnia; program. The optimum plans of this section 
are, like the plans Just described, presented in Table 12. 
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Th© only difference between the two groups of plans Is in the 
aeaumed price of milic. The plans my under consideration 
assume a 20 per cent drop in milk price and other prices are 
held constant. An attempt Is mad© to determine (1) whether 
a 20 per cent lower milk price will have an effect on the opti­
mum farm organl2.atlon when cropping program is allowed to vary 
and (2) how ¥ill farm incomefl b© affected if price of milk 
declined by 20 per cent. 
Qptlmuffi plan with usual practices on dairy and hog 
enterprises. Th© optimum organisation under 20 per cent lower 
©ilk prices and usual practices on hogs and dairy enterprises 
is represented In Plan 4 in Table 12. The organization of the 
farm enterprises in this plan is the same as that of the col­
lateral Plan 1 in the saae table. 
Due to the lower milk price, the net farm incooe would be 
reduced by 11 per cesnt, from |g,227 in Plan 1 to 14,653 in 
Plan 4. However, the incoa© obtained from Flan 4 is ®tlll 
6.6 per cent larger than the income obts^lned from Plan 4 in 
Table 11 which is based on the sane livestock practices but 
on a rigid cropping program. 
Qptimua Plan %/lth improved dairy and usual practices 
on hoe enterprises. This plan is based on the same resources 
and the same livestock practices as Plan 2 in Table 12 which 
Includes with the original price of milk a dairy herd of 32 
dairy cows. What effect will a lower milk price have on the 
69 
optimum farm orgiiGlaation and its Imome in this plan? Plan 
5 in Table 12 Is the optimum plan adjusted to the "new" ral3.fc 
prloe. 
The liTestock program in tMa plan Includes a dairy herd 
of 28 cows and no hogs or poultry. In other words, as in Plan 
2, the farm remains a specialized ftairy farm in spite of the 
lower ffiilJ£ prices. Howg-rer, lnstee.d of 32 cows this plan in­
cludes 28 cows, a 12.5 per cent reduction in the size of th© 
dairy enterpris®. 
The contraction in the size of the dairy herd also affects 
the land us© pattern, the COMM rotation in Plan 2, is in this 
plan replaced by a taore intensive grain rotation - GCOM; 45 
acres are in the CCX3M rotation and 71 acres are in the GGOMM 
rotation. Instead of 49 acres in hay and rotation pasture, as 
in Plan 2, this plan only has 40 acres in meadow and the corn 
production is increased by 11 acres• 
The increased production of corn enables the farmer in 
this situation to sell 1,732 bushels of corn as compared to 
846 bushels sold in Plan 2. The funds spent in Plan 2 as cash 
outlays on four milk cows are in this plan used for purchases 
of commercial fertilizer, |317 are spent on fertilizer in this 
plan as conspared to |133 for fertillf.er In the collateral Plan 
2 under the prevailing milk price. 
Th© net income of Plan 5, Table 12, is |5,049, |133 more 
than the income would be had the optiBmm Plan 2 not been 
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adjusted to the 20 per cent lower milk price. This Incoae 
is also 3.6 per cent greater than the income (with the pre» 
vailing milk price) derived from the original Plan 1 in Table 
11 which Is based on the usual cropping program and the cus­
tomary livestock; practices. 
Qptliauia Plan with impro-red praotices on dairy and 
hQ£g enter&risee. The effects of lower ailk prices on the opti-
aim farm organisation which assumes improved practices for 
both dairy and hogs are greater than in the situations where 
ffiilE is produced relatively more efficiently than pork. The 
optimum Plan 6, in fable 1£, is bated on the assumption of 
improved practices on all livestock in addition to the 20 per 
cent lower milk prices. 
With the original price of milk this plan includes 31 
cows and only one litter of spring hogs (Plan 3 in Table 12) .. 
The optimum organization under 20 per cent lower milk prices 
includes 19 milk cowi and 10 litters of spring hogs. In other 
words, the livestock program in this plan includes 12 dairy 
cows less than the collateral Plan 3, and the size of the hog 
enterprise is in this plan increased by nine litters of spring 
hog®. 
The reorganiaation within the livestock program,, indi­
cated above, also affect® the fam^s cropping prog*ram. The 
cropping program in Plan 6, now under consideration, consists 
of 116 acrei of CCOM rotation as compared to 73 acres of CCOMM 
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and 43 acres of COMM rotations in Plan 3 under the original 
milk, priet. 
As the dairy enterprise decreases, due to a lower milk 
price,, the cropping program shifts from the conserving CCOMM 
and GOMM rotations to a relatively more erosive CGOM rota­
tion. This Chang© in the cropping program would merit some 
attention, especially for agencies which are concerned with 
both conservation and prices of farm products. If one knew 
these interrelationships he could anticipate the probable 
reaction! which might take place due to changes In the price 
relationships of farm products. Conflicts such as spending 
funds to achieve conservation while at the same time spending 
funds to increase prices of erosive crops {relative to those 
of alternative conserving crops) could thus be avoided. Other 
things toeing equal, & decline in the price of dairy products 
changes the price ratios in favor of soil erosive crops. As 
has already been stated, to what degree a change in the price 
relationships would necessitate a reorganization of farm 
enterprises, will depend on the nature of the farm resource 
structure and the levels of techniques of production. 
The net income obtained from Plan 6 in Table 12 is 
|5,685, 1701 more than the Income would be under the col­
lateral Plan 3 with the 20 per cent decline in the milk price. 
In other woi^s, the reorganization of the farm enterprises In 
response to lower milk prices would improve the net income In 
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this situation by 14.1 per cent. 
The |3,000 level of capital used to meet farm annual cash 
expenditures is the most limited resource in all of the plens 
for a two-man farm. It is the shortage of capital which does 
not permit hog enterprises to expand to their allowable pro­
duction capacity limits Indicated in the earlier part of this 
exposition. The scarcity of funds also excludes the supple-
aientary poultry enterprise in the majority of plans discussed 
in this section. 
Sine© the capital is fixed at a relatively low level for 
a two-man farm, the productivity of labor is also lower than 
if the capital were set at a higher level.^ "Biis is true be­
cause the productivity of one resource depends on the amount 
of other resources with which it is combined. 
Dairying is the predominant enterprise in all of the 
plans for a two-man farm with #3,000 operating capital. These 
plans confirm some of the other studies, particularly those 
which deal with the subject of risk and uncertainty as related 
to farming, farmers limited on funds often do select enter­
prises, such as dairying, which provide a continuous flow of 
income throughout the year.^ 
^'fh® in^jroved practices on liveBtock enterprises do in­
crease the productivity of fans labor and other resources, how-
iver. 
^Earl 0. Heady and H. R. Jensen. Par® production eco­
nomics. Prentice-Hall. Mew York. 1954. pp. 519-520. Don­
ald R. Kaldor and Earl 0^ Heady. An exploratory study of 
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Plans with |4t5Q0 for annual cash 
the Mgher level of capital Increases farm incomes and 
affects farm organization more on a two»man farm then on a 
one-man farm. On a om-mm farm, because of the shortage of 
farm labor, an expansion of one enterprise would generally 
require an equivalent contraction in another enterprise. On 
& two-man farm, labor is, particularly at lo>^er levels of 
operating capital, often underemployed, and an increase in 
the level of capital expands hog enterprises without reducing 
the existent dairy enterprise. In some plans, additional funds 
not only expand hog enterprises but the dairy enterprise as 
well. 
Qptimuffl Plans under prevailing prices and usual cropping 
•pfORvm' The plans of this section are presented in Table 13. 
These plans are collateral to the plena with §3,000 operating 
capital shown in Table 11. 
%e effects of additional capital on the plans which are 
based on the usual cropping program are only minor. The live­
stock programs are nearly the same as those presented in Table 
11 with 13,000 available for annual cash expenditures. The 
{Footnote 2, continued) expectations, uncertainty and farm 
plans in southern Iowa agriculture. Iowa Agr. Exp. Sta. Res. 
Bui. 408. 1954. p. 880. 
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availability of more capital permits th© supplementary poul-^ 
try enterprise to be ineluded in the farm plan. The addition 
of poultry increases income in these plans over the income 
obtained from the plans in fable 11 by approximately 5 per 
cent- For example, the net inoome of Plan 1 in Table 13 ia 
|5,118 &B Qoap&red. to an inoome of #4,875 derived from Plan 
1 in Table 11• Both of thes© plans Include the same number 
of hogs and dairy cows, except the current plan includes in 
its livestock program 175 hens and Plan 1 in Table 11 does 
not. 
fhe funds set at |4,500 are not a limitational resource 
in th© plans which follow th© usual cropping pattern. How­
ever, in imat of these plans, farmers could invest the remain­
ing funds profitably in the use of commercial fertilizer. The 
use of fertilizer is profitable as long as the added return is 
greater than the added cost* Alsoi.. an Increased production of 
feed would enable farmers to enlarge their livestock enter­
prises and improve their inooises. 
In these plans feed is the most limited resource. The 
scarcity of feed limits the investment opportunities of cap­
ital, whose productivity rapidly diminishes in the plana where 
the amount of feed is held constant. Farmers in these situa­
tions, in order to profitably utilise more of the available 
cajyital and labori aust increase their feed supplies. 
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Qptliima plane under 20 per cent lower milk .prices aM 
usual cropping prograiB. The optimum plans whloh are based on 
a rigid cropping program again do not respond to the relative 
price changes, i'he same optlmuiis plsiis result with either 
prices. If one compares Plans 1, 2 and 3 in Table 13 with 
their collateral Plans 4, 5 and 6 also in Table 13, respec­
tively, one can see that Plan 1 Is identical with Plan 4 and 
Plan 2 is Identical i-^ith Plan 5. 
fhe income of Plan 1, due to a 20 per cent lower milk 
price, dSGline® by 10 per cent, from |5,118 in Plan 1 to 
|4,613 in Plan 4. Improved practices in dairying alone (Plan 
5 in Table 13) would reduce the loss in Income by 5.6 per 
cent, while improved practicei on both dairy and hogs would 
not only offset the lacoiiie reduction but they would iniprove 
income in pl.aa 1 by 22.6 per cent (Plan 6 in Table 13). 
QptiiBum .plans under prevailing: prices and flexible crop­
ping proe;rafa. The optimum farm organizations with different 
livestock practices and |4,500 operating ca.pltal are ahov/n in 
fable 14. She plans of this section are collateral with the 
plans in fable 12 which are based on |3,000 operating capital, 
fhe differences in farpa organia&tlon between the two groups 
of plans are attributed solely to the differences between the 
two levels of annual cash expenditures. 
Qptliima Plan wi.th usual praoticea on dairy and hog 
enterprises. fhe optimum farm organization with usual prac-
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which is based on $3,000 annual cash expenditures and the 
same farming practices. 
Optimum plan with improved dairy and usual practices 
on hog enterprises. This plan again corresponds to the opti­
mum Plan 2 in Table 12, except that the latter is based on 
$3,000 capital and Plan 2 of Table 14, now under consideration. 
Is based on |4,500 operating capital. 
It will be reiJiembered that Plan 2  presented in Table 12 
includes a specialized dairy enterprise with no other kind of 
livestock present in the farm's livestock program. Vlhat is 
the best plan for the same far© when another tl,600 are added 
to its operating expenditures? Will the dairy enterprise 
still b© a specialized enterprise? Mill the additional |l,500 
increase the size of the dairy herd from 32 milk cows to 48 
or more cows? This proposition i#ould hold if one increased 
all the resources together bj the same percentage. If the 
capital is Increased by 60 per cent, land, labor and other 
farm reaources associated with dairy production must also be 
increased by 50 per cent. There would be constant productiv­
ity if capital or any other resource is varied when the rest 
of the resources are held constant in amount but are not 
llffiitational. However, none of these situations prevail in 
the farm organizations discussed here- Land certainly is a 
llmltational resource on a two-man 160-acr@ farm; labor too 
becomes a lliBltational resource after the size of a dairy herd 
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reaches 32 or mo.r@ cows plus its associated replacement stock. 
Hence, the farmer who would try to devote all of his resources 
to produce dairy products would run into diminishing returns. 
The additional investments on the dairy herd would return less 
and less and the point would b© reached where the returns 
would toeooise nil or even negative. For this reason, the addi­
tional |l,500 added to the farm operating fund necessitates 
a reorganization of the farm enterprises. Instead of a spe­
cialized dairy enterprise of 32 cows as in Plan 2 in Table 12, 
this plan calls for a livestock program of 29 dairy cows and 
18 litters of spring hogs. 
The reason for this reorganiaation of the farm enters-
prises again lies in the principle of opportunity costs. As 
the capital supply increases fro® |3,000 to |4,500, a point is 
reached beyond wliich the dairy, due to the scarcity of other 
resources, in this case labor, cannot profitably utilize addi­
tional funds. Hogs, a less intensive enterprise, as far as 
labor is concerned, become a coiBpetltlv© enterprise with the 
dairy and also represent an alternative where additional cap­
ital can profitably be used. 
The cropping program of Plan 2 in Table 14 consists of 
CGOM and CCOMM rotations, 12 acres are In CCOM and 104 acres 
are in CGOMM rotation, llae GOMM rotation of Plan 2, Table 12, 
where dairy is a specialized enterprise, is replaced in this 
plan with the two-year corn producing CGOHM rotation. 
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The current plan produces 3,713 bushels of corn equiva­
lent as compared to 3,070 bushels of corn equivalent produced 
In Plan 2, Table 12. This Increase In the corn production Is 
partly due to the shift from COMM rotation to more intensive 
corn producing CCOMM rotation, and partly due to more intensive 
fertilization, |532 li spent for fertilizer in this plan as 
compared to |10E spent for fertilizer in the corresponding 
Flan 2 with only |3,000 avallsMe for annual cash expendi­
tures . 
The increase of |1,S00 in the annual cash outlay improves 
farm income by i960;, it increases the income in Plan 2 in 
Table 12 from |6,546 to |7,60§. Because of the Improved prac­
tices on the dairy enterprise, the income of this plan is 
15.3 per -cent higher than the Income of the preceding Plan 1 
where usual practice® are assumed for the dairy enterprise. 
Optimum plan with improved practices on dairy and 
hog enterprises. This plan is also presented in Table 14. 
It is based on the same resources as the two plans described 
above. The only difference between the plans is that Plan 1 
is based on the average production practices for all live­
stock enterprises. Plan S, just discussed, assumes the above-
average production practices for dairy and average for hog 
enterprises and improved practices on all livestock are 
assumed for the present Plan 3. 
The cropping program continues to be in the fertilized 
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CCOMM rotation. This rotation and 30 aeres of permanent pas­
ture produce ©nough hay to take care of 29 dairy COWB and of 
tile corresponding dairy replacement stock which includes seven 
2-y8ar old heifers, eight yearling heifers and nine calves. 
In Plan 3 the spring hog enterprise Is reduced by one litter 
of hogs. 
In spite of the fact that hogs are produced t-^ith better 
than average production practices, dairy's oompetitlv© posi­
tion on farms %jlth ample labor remains strong. The reason 
for the decrease in the number of spring litters is due to 
the shortage of funds. Improved practices in hog enterprises, 
as has been mentioned previously, require larger annual cash 
outlay per litter than the "average** practices. Improved prac­
tices on hog enterprises are associated with purchases of more 
protein and antibiotics, better sanitation and Improved build­
ing and equipment facilities, fhe greater outlay is, however, 
more than offset by savings of approxlaately 17 bushels of 
corn per litter. The 17 litters of hogs in this plan also 
produce three pigs more than the 18 litters do in the previous 
two plans. Jkgaln due to the scarcity of funds, the poultry 
enterprise is excluded fro© the farm livestock program. 
The income of this plan is |8,§81, |l,076 more than the 
income from the preceding Plan 2, where Improved practices are 
used on dairy enterprise alone, and |2,071 more than the in­
come derived from Plaii 1, which has the same cropping program. 
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Only airerage production practices are assuinea for tooth dairy 
and hog enterprises. 
Ahe three plans discussed atoo"?© do not Include any fall 
hogs. The funds apent for fertllizar return more than if in­
vested in the fall hogs. It is also true that ^dltional 
litters of hOfs require additional corn supplies, which either 
have to be purchased or produced on the farm. An increase in 
the corn production could take place by changing the cropping 
program to a more intensive grain producing rotation. But 
this change would in return reduce the dairy enterprise and 
would also lower the farm*@ income. 
Ilie fact that fall hogs are not included in the farm 
livestock, program does not mean that a production of fall 
pigs is not profitable; it only indicates that a dollar spent 
on fertilizer, dairy enterprise or spring hogs returns more 
than a dollar spent on the fall lK>gs in view of the resources 
the farmer has at his disposal, fhls point ¥^ell illustrates 
the importance of farm management which is concerned with 
determining the best overall plan for the individual farm. 
It also shows that one cannot study the ©cononiic aspects of 
a single line of farming and expect to be able to judge the 
value of that line In isolation from the others. Since capital 
is a lifiilted resource it has to be divided among enterprises 
which produce the greatest income. 
Qptliaum plans under 20 per cent lower milk, prices and 
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•flexlfele •cropping prograffi* fhe optimum plans with |4,500 for 
annual cash ©zpenflltures and lower milk prices are presented 
In Table 14. 
The effects of th© SO per cent loicier milk, price on the 
optifflum farm organizations Tary between different plans. The 
effects of lower milk prices are less In the optimum plans 
where Improved practices are assumed for dairying and they 
are greater In the optimum plan where only average or usual 
produotioti practices are used in the dairy enterprise. 
Plan 4 in fahle 14 is based on a flexible cropping pro­
gram and usual practices for llvestocli. With the prevailing 
milk price this plaii includes 30 dairy cows, IS litters of 
spring hogs and its cropping program is in the CCOMM rota­
tion. Assuming a 20 per cent decline in irdlk prices this plan 
would Include only 21 dairy cows and 18 litters of spring and 
six litters of fall pigs. Due to lower milk prices, the crop-
ping progrsffi in Plan 4 would shift to COOM rotation. This 
change in the cropping prograa would increase the production 
of corn by 22.5 per cent while the production of hay would be 
reduced by 27.6 per cent. 
The incose of Plan 4, under 20 per cent lower aiilk prices 
is |5,f)89; still 9.2 per cent or 1471 more than the income de­
rived from Plan 1 in Table 13 which assumes the same live­
stock practices but keeps the usual cropping program. 
The optiaiuia Plan 5 assumes above-average Sairy practices 
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and usual practices for hogs. 'Rie t&rm organization of this 
plan is essentially the same ai in the corresponding Plan 2 ,  
also in fable 14, under the prtTailing prices. 
The size of the dairy enterprise in Plan 8 is reduced by 
only one milk co»', and thr©e litters of fall hogs are added 
into the livestock program, fo carry out this livestock sys­
tem a farmer in this situation would have to purchase 636 
bushels of corn. 
fhe net income obtained In this plan is #§,968 or 6.8 
per cent siore then the income received with the preceding Plan 
4, and 16.6 per cent nor® than the income in Plan 1 in Table 
13 with the original milk prices. 
QptlffluiB ply8 with 16.000 for annual 
cash expktditurei' 
fhe effects on the farm organization and farm incomes due 
to an increase in the level of capital from |4,500 to |6,000 
are not as great as the changes in the farm plans and incomes 
observed when annual cash expenditures have been increased 
from |3,000 to $4,500. The additional funds result in dirain~ 
isnlng productivity of capital because the farm is limited in 
acreage as well as in supply of labor. 
fhe shortage of farm labor is the raajor factor that 
limits the investment opportunities of cash expenditures at 
approximately |4,500 on a one-man farra. On a two-man farm, 
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the farm size and family labor both limit the profitability 
of additional cash sxpenditures at about |6,000. Further 
investments and expansion of fam enterprises could only b© 
made by changing the present resource structure, either 
through expansion of the farm size or by purchasing feed and 
hiring additional labor. 
Optimum Plans under prevailing, prices and flexible crop-
pine; program, fhe optiiium plane of this section are shown 
in Table 15. fhese plans are based on a flexible cropping 
program determined jointly with the livestock program. They 
are based on the same resources and vary only with respect 
to different levels of production practices. 
Qptiiaum plan with usual practices on dairy and hog 
enterprises. The optiinum organization for this situation is 
presented in Plan 1 in Table 15. the average production prac­
tices are assumed for both dairy and hog enterprises. To see 
the effects on the t&m organization and farm Income due to 
an increase of,|1,500 in the level of operating capital, one 
can compare this plan with Plan 1 in Table 14. Both plana 
assume the same production efficiency and the same resource 
structure except that the funds available to meet annual cash 
expenditures differ; |4,500 is assumed for Plan 1 in Table 14 
and 16,000 for the current plan. 
The cropping systems are identical in both plans {CCOMMf 
rotation). The size of the dairy enterprise of 30 milk cows 
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and. the number of 18 spring litters of hogs are also the same 
in both of the plane- The only ohange notioeable is in fawn 
poultry and fall hog enterprises- the plan with |6,000 oper­
ating capital, includes six litters of fall hogs and 12 hens 
more than its collateral Plan 1 in fable 14. However, to 
carry out the increased livestock program, 763 bushels of 
additional corn need to be purchased. 
Plan 1 in Table 15 produces a net income of |6,653, |143 
rcore than the income received from Plan 1 in Table 14. This 
increase in net income of Il43 i® due to the additional out­
lays and purchases of corn totaling |1,473. If the farmer 
borrowed |l,473 at 5 per cent interest the Increase in income 
of |143 Mould be reduced to |70. In other words, the addi­
tional 11,473 used in this plan would yield an average per 
dollar return of 4.8 per cent-
Optimum plans with improved praotioes on dairy and 
improved practlceg on dairy and hog enterprises. Since the 
two plans (Plans 2 ssiid 3 in Table 15) have almost identical 
optimum organiamtion they can b© discussed simultaneously. 
As the capital for annual cash expenditures increases, the 
alternatives for investnient opportunities decrease, because 
of the scarcity of other resources. Additional funds cannot 
be invested in dairying because of the shortage of farm labor 
and feed. Hence, the only alternatives for investing the 
remaining capital are the hog and poultry enterprises. The 
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livestock program ia these plans Includes E8 dairy cows, 18 
litters of spring hogs and six litters of fall hoga. The 
dairy enterprises are reduced in these plans by two dairy 
cows compared with the Blze of the dairy enterprises in Plans 
2 and 3 in Table 14. 
fhe cropping program in thee© plans consists of 21 acres 
of CCOM rotation .and 95 acres of GCOMM rotations. In both 
plans the expenditures for fertilizer are 1541. However, 
this cropping program is not adequate to support 24 litters 
of hogs. In Plan 2, Table 15, where the usual practices are 
assumed for hog enterprises 1,260 bushels of corn are pur­
chased; while Plan 3, in the same table, with hogs being pro­
duced relatively more efficiently, calls for a purchase of 
809 bushels of corn. 
The net incoraes of these plans are |7,748 and |9,201, 
respectively. Itaproved practices in both dairy and hogs in­
crease the net incoiae by 38.3 per cent; from an income of 
$e5,653 in Plan 1, to an income of |9,201 in Plan 3, both in 
Table 15. 
Qptimum Plans under 20 t>er cent lower milk prices and 
flexible cropping prograg. If the size of hog enterprises 
remained restricted to 18 litters of spring hogs and six 
litters of fall hogs, respectively, then a decline in the 
price of milk would not have any effect on the optimum farm 
plans with |6,000 or .laore available for the annual cash 
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expenditures. These plans include a. dairy herd of the same 
size as before the price changes. Beoaus© of the lack of 
alternative uses for farm resources, farmers in these situa­
tions would be better off financially to continue employihg 
their resources in dairying rather than to have them lie idle. 
Instead of deciding in terms of the opportunity cost prin­
ciple related to a limiting resource, discussed earlier, 
farmers in this situation have to consider only the marginal 
cost-marginal return criterion. 
A 20 per cent decline in the price of railk would reduce 
farm Income in Plan 1, Table 15, by 15 per cent, a magnitude 
of about |1,000. However, Improved practices in liveBtock 
would not only offset but they would improve farm Income by 
approximately 16.9 per cent, even if the price of milk re­
mained 20 per cent lower (compare the income of Plan 1 with 
the income of Plan 6 in Table 15). 
Opportunities for Increasing Incomes by Changing 
the Resource Structure of the Farm 
Some of the ways farmers may increase net incomes have 
been discussed while others can be observed by examining dif­
ferent plans considered In the earlier sections. Differences 
in net incoaes are rather vivid when farm plans based on a 
rigid, cropping program are compared with plans based on a 
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flexible aropping program. Also, th# differences in the 
availability of labor and fumis as well aa differences in pro­
duction practices bring about, as one would anticipate, varia­
tions among net Incomes. 
It has been emphasized earlier that the productivity of 
one resource depends on the araount of other resources with 
wiiich it is combined. Sine® farmers h&ve different quantities 
of resources the optimum plans differ; the plan which is the 
optimum for one farm is seldom the optimum for another farm. 
On farias with adequate funds and family labor, farming 
operations could still be profitably expanded by adding more 
acreage. On farms which are limited in labor and %here the 
farmer does not want to hire additional help, returns could 
often be increased by contracting the size of the farm. The 
questions as to what kind of reiources should be acquired or 
disposed of in order to improve farm income can only be an­
swered by comparing the marginal value each resource contrib­
utes to the total income. 
Values of resources in optiiauiB. plans 
for one-man and two-man farms 
The assigning of values to the factors of production is 
one of the inportant functions of the linear programming 
analysis. Although the fixed resources have been treated as 
if they had no price, the problem of pricing enters into the 
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linear programming analysis iraplicitly 
fables 17 aid. 18 show the relative iioportsiice as well as 
the values of indiYidual farm resourcei taking part in the 
production processes, for optiiauii plans determined for the 
one~iaan end two-man 160-aere farms. This information is help­
ful in deciding what changes within farm resource structure 
should take place if ineoaies are to be improved further. 
In general, the factors of production are not mobile or 
easily divisible especially over relatively short periods of 
time. JtVallsble family labor is relatively stable and often 
has no alternative uses; farm sizes do not change rapidly and 
capital once invested in buildings and machinery is not easily 
withdrawn. However, the nuiaerlcal values of the limited farm 
resources are still of praetioal importance, particularly in 
view of the opportunities which rB.ay exiiSt for making the 
adjustments within the farm resource structure in the form of 
acquiring the scarce and disposing of the surplus resources. 
Changes in the values of far® resources are associated 
with changes in the combinations in which they are used. 
Hence, the value and the relative importane© of each resource 
depends upon and Is a function of other resources which par­
ticipate in the production. I*or example, the optimum Plan 1 
i?. 1. Smith. Perfect vs. discontinuous input markets. 
Jour. Parffi Econ. 37;538. 1955. J. M. Bolet:^? Linear pro­
gramming and farm aanagenient analysis. Jour.'Fam Scon. 37; 
18-21. 1955. Dorfman, OD. cit.« pp. 45-52. McCorkle, op. 
Pit., pp. 1231-1233. * 
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tool or device to assist them In bringing their resources into 
a balance that would also increase the returns from their 
farming operations. The limitation of capital might b© gen~ 
©rated, from at least two "broad sources; (a) that imposed by 
internal capital rationing and (b) that iniposed by the external 
forces. It has been observed that the former type of restric­
tion "seems to be the major reason that added capital is not 
employed even though returns data and farmers' estimates sug­
gest the use of added capital is profitable in the aggregate."^* 
There may not be an easy "rule of thumb" measure to indi­
cate whether or not farmers should borrow additional capital. 
A careful analysis of each individual farm enterprise would, 
however, reveal the relative importance and contribution addi­
tional funds would ai&te Jointly with the rest of the farm re­
sources, to the total net farm Income. If it appears that the 
use of additional borrowed capital would result in a greater 
net farm income, there are strong arguments for borrowing by 
farmers. 
An increase in the amount of funds from $3,000 in the 
optimum Plan 1, Table 12, to |4,600 In the collateral Plan 1, 
table 14, would increase the net farm Income by tl,283 or 
lEarl 0. Heady and E. R. Swanson. Besource productivity 
in Iowa farming with special reference to uncertainty and 
capital use in southern Iowa. Iowa Agr. Exp. Sta. Res. Bui. 
388. 195E. p. 770. 
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24.4 per cent. The |1,500 increase for the annual cash ex­
penditures would enable the farmer to expand his cropping and 
livestock enterprises, and, it would also affect the productiv­
ity of the farm resources. The relatiire values of individual 
resources in Plan 1 in Table 14 are different from those found 
in Plan 1 in Table 12. Ilie relative importance of additional 
funas is reduced from |0.70 in the first plan to |0.47 in the 
plan v^ith $4,500 of funds at its disposal. The values and 
the relative Importance of the acres of cropland and pasture, 
due to the increase in the level of operating fund, increases 
from |«34.84 and #20.§8 per acre in the first plan, to .144.03 
and 121.68 per acre in the second plan, respectively. The 
availability of more funds would also increase the produc-
tivity of farm latsor and that of spring pips. 
If one continued to increase the level of operating funds 
and held the rest of the farm resources conatant, the produc­
tivity of these resources would keep rieing while the produc­
tivity of additional funds would be falling until the point 
was reached where capital would no longer be a limitational 
resource, and its relative importance and value with respect 
to the rest of the farm resources and the faria Income would 
diminish to zero,. Plan 1 of Table 15 illustratea this point 
and can be compared with its collateral plans which have Just 
been described. The three farm plans are based on the same 
production practices and the same resources except they differ 
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la the availability of operating funds. These funds are 
|3,000 and $4,500 for the plans preaented in Tables 12 and 
14, respectively, and |6.,000 for Plan 1 in Table 15. The 
operating capital at |6,000 ceases to be a liffliting resource. 
If more funds were available, they could be more profitably 
apent in purchasing more feed or acquiring additional land. 
The usefulness and application of deteritiining the rela­
tive importance and values of th© farm resources can be seen 
also in the following; applloationj as long as the market 
price of any one of the limited resources is less than the 
productivity of the resource, the net income could be increased 
by enlarging the quantity of this liraited resource. If, on 
the other hand, th® productivity or the contribution of a re~ 
source to an income le less than its market price, the Income 
caii again be increased by selling or renting out part of that 
resource or its services, for example, on a one-man 160-acre 
fariB, la.bor is relatively more limited than land. Hence, the 
relative importance of farm labor in the plans on a. one-man 
farm is greater than that of the land. The productivity of 
acres of cropland on a one-man farm ranges anywhere from aero 
to |18.00 per acre; farmers in these situa.tions would be 
better off if they sold or rented out part of their land as 
long as the discounted market price or rent of an acre of 
land exceeds Its productivity or contribution to the net in­
come. Ihe productivity of land on a two-man farm is, in 
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contrast to the one-man farm, greater and varies between 
119.33 to I5&.86. Were the dlsoountefi market price or the 
rent of an acre of land less than the productivity of land, 
it would b© profitable for the farmer maximizing net income 
in this situation, to either purchase or rent more land. For 
most of the plans on a two-man farm, the stepping up of the 
trend toward larger farms viould represent on© of the oppor­
tunities to improve faria income-
Th© productivities of farm resources do not only depend 
on the f&ra resource structure but on th© relative price rela­
tionships of farm cofflmoditles as w©ll. A 20 per cent lower 
price of milk would affect the productivity of farm labor 
considerably. In many of the rami plans, a 20 per cent lower 
milk price would reduce the size of the dairy herd and make 
labor on these farm® relatively more plentiful and less im­
portant with respect to other fa.rm resources. A 20 per cent 
lower milk price would also make the production of hogs more 
profitable, particularly on the farms with a large amount of 
capital, for example, the optimum Plan 3 in Table 14 illus­
trates the relative importance of individual farm reeourceej 
their contributions to the net incom©, using the prevailing 
prices, are these: #1.10 per one dollar of cash expenditures, 
|25.46 per acre of land, $20.12 per one acre of pasture and 
|2.19 per hour of July labor. With a 20 per cent decline in 
the price of milk the values of the same farm resources would 
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change. The productivities of one dollar of capital, one 
acre of pasture and of one hour of July labor would decline 
to $0.78 per one dollar of capital, |16.?2 per one acre of 
pasture5 July labor would no longer be a limitational re­
source- On the other hand, the Importance of spring and fall 
litters of pigs would, due to the lower milk price, increase 
frofli zero to 131.34 for the spring and to 17.05 for the fall 
litters, respectively. 
Hog enterprises are even more responsive to relative 
price changes than dairy enterprises. A 15 per cent decline 
in the hog prices would be large enough to lower the hog-corn 
price ratio from 13.3, used in this study, to 11.2. Only twice 
in the last 20 years has the hog-corn price ratio been- at 11.5 
or lower. 
Several optimum farm plans have been determined using 
the relatively unfavoraMe hog prices while all other prices 
have been held constant, 'fhe optimum solutions obtained vary 
from plans where no change would take place in the farm organ­
ization, to plans where a 15 per cent lower hog price would 
eliminate hog production altogether. 
I'he relationship of feed-grain to hog prices and the 
practices used in production of pork are particularly Impor­
tant in determining profits. For many farmers who use the 
customary practices in producing hogs, it would be more prof­
itable to sell corn directly at the going market price than 
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to feed It to hogs whenever the hog prlo© ratio falls to 11.5 
or lower. On the other hand, farmers who us© Improved prac~ 
tlces in hog enterprises and managing to produce 100 pounds 
of pork with 6.5 bushels of corn or less, would not change 
their llvestocls: prograias appreciably, or would not change them 
at all if hog prices dropped fey 15 per cent. Although lower 
hog prices would reduce their incomes, the hogs would continue 
to be a profitable enterprise in the farm's livestock system, 
particularly on farms where labor is the most limited resource. 
On these farms the increase in the size of the dairy enter­
prise could not be large enough to offset the returns which 
would be secrlficed if farmers reduced or eliminated hog 
enterprises. 
Optimum plans with higher reatrlctione 
on production of hogs 
An examination of the values and the relative importance 
of spring and fall hog enterprises in Tables 17 and 18 reveals 
that net Inoomes In some of the plans presented could still be 
further Improved by adding more litters of hogs to the produc­
tion plans. To see what the effects on farm net incomes 
would be with an expanded hog production, the hog capacity 
limits have been arbitrarily Increased from 18 litters of 
spring hogs and six litters of fall hogs, used in the previous 
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plans, to 36 litters of spring iiogs and 16 litters of fall 
hogs, respectively, for the plans now presented. These plans 
are shown in Table 16. 
One«»fflan farm. The possibilities of improving farm in­
comes by an expanilon of hog enterprises on a one-raan fam 
exist in the situations where farmers would have $4,500 or 
more operating capital at their disposal. The productivities 
of additional spring and fall litters on a one-^man farm with 
$4,500 operating capital or ©ore, range from |S1.26 to |79.65 
per litter of hogs, fhe relative importance of hog enter­
prises, expressed in dollar values. Is the largest in the 
optimuni plane where hogs are produced relatively more effi­
ciently than dairy products and the productivity of hogs is 
the lowest in the plans where the opposite Is true; £•£•« 
dairy products are produced more efficiently than pork. 
fhe increased production of hogs would Increase farm 
incomes in all of the plans with |4,500 or more available,to 
meet the annual operating expenditures. On farms where hogs 
are produced with usual practices the Incoaes would be in­
creased by approxiraately 5 per cent as compared to an increase 
in income of 10 per cent on farms using improved practices in 
the production of hogi. A one-aan 160-acre farm alone could 
not support the enlarged hog enterprises. Farmers in these 
situations would have to purchase about 2,000 bushels of corn 
in addition to the feeds produced on their farms. 
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Since labor on a ont-ffian 160-aore farm is a limitatlonal 
resource, the hog enterpriies aouM expand only at the expense 
of the dairy enterprise. The dairy enterprise would be re­
duced in these plans by approximately 40 per cent. The re­
organisation of the farm livestock program of this magnitude 
might not be appealing to many of the farmers since the in­
crease in farm incomes due to Increased production of hogs 
would still be relatively low, while the yearly expenditures 
would be Increased by almost 45 per cent. 
If farmers lived in a world of certainty they would select 
the combination of enterprlsea which would yield the largest 
return. There would be no maladjustments in the composition 
of output since feriners could always determine the most prof­
itable proportions in which they would produce various farm 
products. However, farmers do not live in a world of cer­
tainty and the price uncertainty alone is for many farmers 
a sufficient reason for not reorganizing their plans in the 
manner indicated above, in spite of the lower milk prices. 
A 10 per cent decline in hog prices could wipe out all the 
gains in income and, in some plans, farm income would be even 
less than before the reorganization of the farm livestock 
program. 
Mi increased hog production would make the use of addi­
tional operating capital possible, and with the assumed hog 
prices, also profitable. However, due to a relatively large 
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hog price fluctuation, farmers with an ample amount of oper­
ating capital could considtr hiring additional labor, which 
would enable them to expand other enterprises and so improve 
their income position, fhis Is true, particularly, for the 
one-man farms where labor* s relative importance, in con^arison 
with the r©st of the farm resources, is relatlYely high. 
Two-man farina• The opportunities for improving farm In­
comes through an expansion of hog enterprises also exist on a 
two-man farm. Farm plans in which an Increased hog production 
would be consistent with an Increase of farm Incomes, are 
based on |6,000 or more operating capital. The Increase in 
farm income due to an enlarged hog production would again be 
the largest in plans which assume that the pork is produced 
raore efficiently than dairy products. 
Expanded hog production would add more to the farm in­
comes on a two-man farm than on a one-iaan farm; a two-man farm 
would not have to reduce its dairy enterprise in most of the 
situations and would simply add extra litters of hogs to the 
existing farm livestock program, fhe decrease in the dairy 
enterprise of about 12 per cent that would take place in some 
of the plans, would be partially due to the increased spring 
hog enterprise which would use some of the pasture previously 
utilized by the dairy herd, and it would be partially due to 
changes in the cropping patterns that would take place as the 
hog enterprises expand. Due to larger hog enterprises, some 
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or all of the acres of the relatively intensive hay growing 
rotations would be diirertea to a more intensive grain produc­
ing rotation. 
The discusaion of these plans was designed to serve two 
purposes; first, to show how optinmia plans and farm incomes 
would be affected if th© nature of a farm resource structure 
is such that it would permit an expansion of hog enterprises 
in view of declining prices for dairy productsj and second, 
to demonstrate the usefulness of examining the relative im­
portance of farm resources in each plan with respect to their 
Individual contributions to the farm. Income. It has been 
noted that the optimum llveetock programs in plans at lower 
levels of operating capital would not change since the produc­
tivities of additional litters of hogs in theae farai plans 
are zero. 
If one expanded the production of hogs, as indicated 
above, the relative importance of spring and fall litters of 
hogs would diminish in all of the plans. The productivities 
of litters of hogs do not show a uniform decline. The rate 
at which the relative importance of h0£'g in a plan decreases, 
depends on the relative quantities of other resources. It 
also depends on the technique with which the farm resources 
are combined in the production processes. The plans which 
assume iHiproved practices for hogs and only usual practices 
for dairy enterprises have relatively higher productivity for 
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the spring and fall litters of hogs than the plans where hogs 
are produced with the usual technique of production. The 
same would be true for plans with different levels of operat­
ing capital, fhe higher th© level of operating capital, the 
higher th© productivity and the relative importance of hogs 
in the farm plan. 
The relative abundance or lack of available labor on the 
farm would also affect the productivity of hogs. The relative 
Increase in the production of hogs would be the largest in the 
plans where labor Is the most liaiited resource and the oper­
ating capital is relatively plentiful* In these situations 
the hog enterprise would b© the predominant enterprise in the 
farm livestock program. The returns to labor on farms where 
labor is th© most limited resource are larger from hogs than 
from dairying. The increase in the hog enterprises would not 
be as large on & two-nan farm. In plans where family labor 
is relatively plentiful the dairy enterprise would still be 
a major enterprise in the farm livestock program, even if 
dairy prices declined relative to other prices. 
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SUMMAHX 
This study refers to lOO-acre farms, the modal size In 
northeast Iowa. Optimum plans have been determined for farms 
with different amounts of operating capital and labor. Dif­
ferent livestock, and cropping pracstloes ha^e also been con­
sidered. 
The main objectlvejs of this study were; (1) to deter­
mine the effects of a 20 per cent decline in the price of 
milk on the farm Incocies as well as on the farm organizations; 
(2) to specify the adjustments fsrmers In northeast Iowa could 
make to offset decreases in income from lower milk prices con­
sidering different cropping and livestock alternatives of 
production; (3) to provide useful information to facilitate 
the process of adjustment for indivifiual farmers and those 
counseling them on problems of adjustments; and (4) to pro­
vide guidance for those who must decide on future policies 
to be followed with respect to this area. 
The linear prograraaiing analysis has been used as a tool 
for analyzing the production posalbilities and adjustment 
problems for different farm situations considered in this 
study . 
A 20 per cent decline In the price of dairy products 
would reduce faria income on a one-man farm, on the average by 
9.2 per cent. To offset this income decline from lower dairy 
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product prices an individual farmer on a 160-acre one-man farm 
could either Improve Ms cropping program, improve the produc­
tion practices of livestock enterprises, or he could reorgan­
ize both his cropping and his livestock prograis. 
The cropping pattern most desirable from the standpoint 
of the individual farmer on a one-man farm would be the CCOM 
rotation, with terracing applied v/here necessary to control 
erosion. The present cropping pattern which approximates a 
combination of oorn-oats-meadow and corn-corn-oats-meadow-
laeadow rotations may be adequate for farraera who have access 
to a larger amount of labor and who can keep a dairy herd of 
the siz@ that would utilize all th© hay produced, or for farms 
of smaller size. 
A change from the present cropping pattern to the CCOM 
rotation would Increase Income on a one-man farm with |3,000 
of operating; capital - which is relatively limited and would 
not allow for any application of commercial fertilizer - by 
14.3 per cent. It would increase farm net incomes on farms 
«hich can afford fertilizer application by 17.9 per cent, 
©lis increase in farm income from changes in the cropping 
program would be large enough to offset a EO per cent decline 
in the price of laillL mainly through increased production of 
corn, which can be either sold or fed to livestock. The 
present cropping program on a one-man farm produces an abun­
dance of hay, more than the farmer can efficiently use with 
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the assumed labor-
Also, improved produetion praetices In llvestoofc enter-
prises (dairy and hogs) itfould improve and offset the decrease 
in income- However, improved praetices on the dairy enter­
prise alone would not make up for th© loss in the farm^s in­
come if the price of inllk declined by 20 per cent. 
The optimum plans for the one-iaan 160-acre farms would 
remain diversified with either projected or 20 per cent lower 
milk prices. Hence the effects "of changes in relative prices 
are less drastic in these plans than they would be if farms 
specialized in dairying. A decline in dairy product prices 
would exert greater effects on incomes and on optimum organ­
ization on two-man farms than on one-man farms. However, not 
all of the farias would be affected equally. 
If farmers on a two-man fara balanced their cropping and 
their llvestoclt program with the rest of the fans resources, 
they could almost double the size of the dairy enterprise and 
expand their milk production even und.er lees favorable milk 
prices, fheae adjustments alone, everything else being the 
same, would increase fana net incomes on an average of 20 per 
cent. Improved practices on the dairy enterprise would enable 
farmers in this group to increaae their incomes by additional 
15.8 per cent. 
These types of adjustments would reduce the per unit 
costs of producing milli and would be profitable, at least in 
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the sense that Individual farmers concerned would be finan­
cially better off priaiarlly for having made them than they 
would otherwise be. 'Hiese kinds of adjustmente would provide 
a basis for a gradual change in dairying. They also appear 
to offer the main hope for reducing oosts in milk production 
and for maintaining or improving net incomes on dairy farms 
in the years ahead even if prices decline by 20 per cent or 
more. 
The result of improved dairy practices would be more milk 
on these farms and also in total unless offset by a reduction 
in milk output on other farias where operators could find 
better opportunities in other enterprises or in off»farm 
employment. 'Ihese adjustments may, however, lay the ground­
work for meeting the increased total demands for dairy and 
other agricultural products that are expected to develop as 
the population grows* 
A change in the relative price relationships would also 
affect the land use pattern. In optimum plans where the dairy 
enterprise would decrease due to lower milk prices, the crop­
ping program would shift from relatively more soil conserving 
rotations to relatively more soil erosive rotations. Hence, 
a decline in the price of dairy products would change the 
price ratios in favor of soil erosive crops. The study also 
indicates that the cropping program would not change on farms 
which have ample labor and use improved practices in the dairy 
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enterprise in spite of relatively lower milk prices. 
The study further reveals that if net incomes were to be 
laaximized a 15 per cent <aeclin© in hog prices would call for 
a greater reduction in hog enterprises than would a 20 per 
cent reduction in milk prices for dairy production. A 15 
per cent decline in the hog prices would be large enough 
to lower the hog-corn price ratio from 13.3 to 11.2. For 
©any farmers who are using the usual feeding practices in 
raising hogs, it would be more profitable to sell corn direct­
ly at the going market price than to feed it to hogs. The 
lower hog prices would also tend to shift the farm cropping 
pattern into relatively laore intensive hay producing and soil 
conserving rotations which would, through Increased produc­
tion of hay, also expand dairy enterprises. 
To offset decline in income caused by a decrease in milk 
or pork prices the individual farmer in northeast Iowa would 
have to liiprove on his customary production practices and 
change his composition of output. Flexibility rather than 
rigidity within the farm organization will enable a farmer 
to make readjustments to price changes in order to maintain 
or improve his income. 
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APPiHDICES 
Ill 
^PSSDIX A 
OPTIMUM PLAHS, RELATIYE IMPORTANCE OF RESOURCES AKD 
MfHLY LABOR REQUIREMENTS FOR INDIflDUAL 
FARM PLAHS (TABLES 7-20) 
Table 7. Optimum plans for a one-man farm with |3,000 armual cash expeMltttres, 
specified price levels, usual oroppiiig program and different livestock 
practices 
Projected prices Milk prices 20 per cent lower 
Usual Improved Usual Improved 
dairy Improved dairy dairy Improved dairy 
and hog dairy and hog and hog dairy and hog 
Unit practices practices practices practices practices practices 
Plan 1 2 3 4 6 6 
Total land acres 160 160 160 160 160 160 
Total cropland 116 116 116 116 116 116 
Corn » 43 43 43 43 43 43 
Oats 32 32 32 32 32 32 
Hay and rotation 
pasture M 41 41 41 41 41 41 
Peraanent pasture M 30 30 30 30 30 30 
Crop production; 
3,417 Corn equivalent bu. 3,417 3,417 3,417 3,417 3,417 
Hay equivalent tons 107 107 107 107 107 107 
Live stock.: 
Dairy cows no. 11 11 11 11 11 11 
Spring pigs 119 119 130 119 119 130 
Fall pigs « 25 19 0 25 19 0 
Hens 0 0 53 0 0 53 
Corn fed to: 
Dairy cattle bu. 467 764 764 467 764 764 
Hogs tt 2,559 2,435 1,746 2,559 2,435 1,746 
Poultry tt 0 0 88 0 0 88 
fable ?• (Continued) 
PTO^Ieeted prices Milk ppices 20 per cent lo%?er 
Osiial laproTed Usual" Intp,roTed 
dairy I^ro'yed dairj dairy Improtred dairy 
and iiog dairy and hog and hog dairy and hog 
Unit practices practices practices practices practices practices 
Hay equiTalent 
fed to J 
Dairy cattle 
Hogs 
tons 
It 
Heoaipts: 
Corn dollars 
Dairy enterprise " 
Hogs " 
Pottltry " 
Annual cash 
expenditures " 
Depreciation 
(bldgs. and 'Xiacli.) * 
64 
20 
518 
2,4£0 
§,838 
0 
2,950 
1,376 
64 
20 
890 
3,409 
§,5?9 
0 
3,012 
1,3?6 
64 
17 
1,086 
3,409 
5,499 
348 
3,000 
1,376 
64 
20 
§18 
2,050 
5,838 
0 
2,950 
1,376 
64 
20 
290 
2,849 
5,579 
3,012 
1,376 
64 
17 
1,086 
2,849 
5,499 
348 
3,000 
1,376 
Net fariE income |4,450 |4,890 |5,966 |4,080 |4,330 |5,40S 
Table 8. Optlmmia plans for a oae-raaa farm with |3,000 annual oash expend 1 tares, 
specified price levels, flexible cropping program and different 
livestock practices 
Pro.!ected prices Milk prices 20 per cent lower 
Usual Improved Usual ImpTOved 
dairy Improved dairy dairy Improved dairy 
and hog dairy and hog and hog dairy and hog 
Unit practices practices practices practices practices practices 
Plan 1 2 3 4 5 6 
Total land acres 160 160 160 160 160 160 
Total cropland » 116 116 116 116 116 116 
Corn. tt m 68 58 58 58 59 
Oats « 29 29 29 29 29 29 
Hay and rotation 
pasture ti 29 29 . 29 29 29 29 
Jeriaanent pasture « 30 30 30 30 30 30 
Crop production: 
3,770 - Corn equivalent bu. 3,7?0 3,770 3, 770 3,770 3,770 
Hay equivalent tons lOS 102 102 102 102 102 
Livestock! 
Dairy cows no • 11 11 11 11 11 11 
Spring pigs 119 119 112 119 119 112 
Fall pigs « 0 0 0 0 0 0 
Hens ti 58 32 0 58 32 0 
Corn fed to: 
Dairy cat tile bu­ 467 764 764 467 764 764 
Hogs ff 2,061 2,061 1,649 2,061 2,061 1,649 
Poultry R 96 53 0 96 53 0 
fable 8. (Contliiued) 
PgQ.lected prices Milk prices 20 ger cent lower 
usual Improved Usual Improved 
dairy Improved dairy dairy Improved dairy 
and liKjg daii^ md hog and hog dairy and hog 
Unit prsctices praetiees practices practices practices practices 
Hay equivalent 
fed to; 
Dairy cattle 
logs 
tons 64 
SO 
64 
20 
64 
16 
64 
20 
64 
20 
64 
16 
Receipts; 
Corn 
Dairy enterprise 
Hogi 
Poultry 
dollars 
•» 
tt 
» 
1,652 
2,420 
4,aoi 
380 
1,183 
3,409 
4,801 
210 
1,799 
3,409 
5,193 
0 
1,652 
2,050 
4,801 
380 
1,183 
2,849 
4,801 
210 
1,799 
2,849 
5,193 
0 
Annual cash 
expenditures M 2,998 3,056 2,952 2,998 3,056 2,952 
Depreciation 
C bidgs. and mach.) H 1,3?6 1,376 1,376 1,376 1,376 1,376 
Het farm income 14,879 #5,171 #6,073 |4,509 «4,611 #5,§13 
f 
fable 9. Optifflum plans for a one-man fara with #4,500 annual cash expenditures. 
Specified priee levels, usual cropping program and different livestock 
practices 
Pro.lected prices Milk prices 20 per cent lower 
Usual Improved Usual Improved 
dairy Improved dairj dairy Improved dairy 
and hag dairy and hog and hog dairy and hog 
unit practices practices practices practices practices practices 
Plan 
fotal land 
total cropland 
Cera 
Oats 
and tt>tation 
pasture 
Permanent pasture 
Crop productiont 
Gorn equivalent 
flay equivalent 
Lives to oil: 
Dairy cows 
Spring pigs 
Fall pigs 
Heas 
acres 
« 
tt 
» 
« 
bu. 
tons 
no. 
If 
» 
160 
116 
43 
32 
41 
30 
3,41? 
107 
12 
119 
13 
1?5 
160 
116 
43 
32 
41 
30 
3,417 
107 
11 
119 
O 
175 
160 
116 
43 
32 
41 
30 
3,417 
107 
10 
130 
28 
175 
160 
116 
43 
32 
41 
30 
3,417 
107 
12 
119 
13 
175 
160 
116 
43 
32 
41 
30 
3,417 
107 
11 
119 
0 
175 
160 
116 
43 
32 
41 
30 
3,417 
107 
10 
130 
28 
175 
H 
Oi 
Corn fed to: 
Dairy cattle 
Hogs 
Poultry 
bu. 
H 
H 
§10 
2,310 
289 
764 
2,061 
289 
695 
2,174 
289 
510 
2,310 
289 
764 
2,081 
289 
695 
2,174 
Table 9. (Continued) 
Projectea prices Milk prices £0 per cent lotier' 
Usual IiBproved Usual Improved 
dairy In^ roved dairy dairy ImprDvsd dairy 
and h0g dairy and hog and hog dairy and hog 
Unit practices practices practices practices practices practices 
Hay equivalent 
fed to: 
Dairy cattle 
Hogs 
tons 
Receipts: 
Corn dollars 
Dairy enterprise « 
logs' •» 
Poultry * 
Annual cash 
expenditures * 
Depreci atloa 
(bldgs. and mach.) * 
69 
20 
408 
2,640 
5,319 
1,148 
3,350 
64 
20 
402 
3,409 
4,801 
1,148 
3,312 
58 
17 
343 
3,099 
6,694 
1,148 
3,633 
59 
20 
408 
E,196 
5,319 
1,148 
3,350 
1,376 1,376 1,376 1,376 
64 
20 
402 
2,849 
4,801 
1,148 
3,312 
1,376 
S8 
17 
343 
2,590 
6,694 
1,148 
3,633 
1»376 
Met farm income #4,789 |5,072 $6,275 #4,385 |4,512 |5,766 
Table 10. Optimum plans for a one-man fara with #4,500 annual cash expenditures-, 
specified price leirels, flexible cpopping program and different 
livestock practices 
Projected prices Milk prices 20 per cent lower 
Usual Improved Usual Improved 
dairy Irtsproved dairy dai^ Improved dairy 
and hog dairy and hog and hog dairy and hog 
Unit practices practices practices practices practices practices 
PI ail 1 2 3 4 5 6 
total land acres 160 160 160 160 160 160 
Total ci^pland « 116 116 116 116 116 116 
Corn H 58 58 §8 58 58 
Oats H E9 29 29 29 29 29 
Hay and rotation 
pasture it . 29 29 29 29 29 29 
Permanent pasture it 30 30 30 30 30 30 
Crop production: 
Gora equivalent bu. 4,302 4,214 3,939 4,302 4,214 3,939 
Hay equivalent tons 124 118 113 124 118 113 
Livestock: 
Dairy cows no. 10 9 9 10 9 9 
Spring pigs H 119 119 130 119 119 130 
fall pigs 38 38 40 38 38 40 
Hens if 175 175 175 175 175 175 
Corn fed to: 
Dairy cattle bu • 425 625 625 425 625 625 
Hogs 2,808 2,808 2,388 2,808 2,808 2,388 
Poultry N 289 289 289 289 289 2S9 
table 10. CCoatlnued) 
Projected prices MIDl prices 20 per cent lover 
IFsiial ImproTed tlsiaal Improved 
dairy Improved dairy dairy Improired dairy 
aad Jiog dairy and hog and hog dairy and hog 
Uait practices practices practices practices practices practices 
Hay eqttl¥alent 
f ed to ; 
Dairy cattle • tons §8 52 52 58 52 52 
logs 20 20 17 20 20 17 
Hecelpts^ 
Corn dollars 1,034 652 845 1,034 652 845 
Dairy enterprise * 2,200 2,789 2,789 1,863 2,331 2,331 
Hogs » 6,357 6,357 7,291 6,357 6,3S7 7,291 
JPottltry « 1,.148 1,148 1,148 1,148 1,148 1,148 
Anamai cash 
expenditures N 4,E36 4,201 4,093 4,236 4,201 4,093 
Depreeiation 
# 1,376 (bldgs. and mach.) 1,376 1,376 1,376 1,376 1,376 
Net farm Income #6,127 t5,369 |6,604 14,790 14,911 16,146 
table 11. Optimum plans for a two~oaii fara with |3,000 annual cash expenditures, 
specified price levels, usual cropping progra® and different livestoek 
practices 
Projected prices Milk, prices 20 per cent lo^er 
Osual I^roved Usual Ii^ro^ed 
dairy Improved dairy dali»y Improved dalr^ 
and hog dairy and hog and hog dairy and bog 
Unit practices practices practices practices practices practices 
Plan 1 2 3 4 5 6 
total land ac'res 160 160 160 160 160 160 
Total cropland « 116 116 116 lie 116 116 
Corn » 43 43 43 43 43 43 
Oats 8 32 32 32 32 32 32 
Hay and rotation 
pasture 41 41 41 ' 41 41 41 
Pernanent pasture H 30 30 30 30 30 50 
Crop production; 
Corn equivalent bu. 3,41? 3,417 3,417 3,417 3,417 3,41? 
Hay equivalent tons 107 10? 107 _ 107 107 107 
Livestock: 
Dairy cows no. 15 16 18 15 16 16 
Spring pigs it 119 66 43 119 66 101 
Pall pigs M 19 38 43 19 38 0 
Hens tt 0 0 45 0 0 67 
Corn fed to; 
Dairy cattle bu« 63? 1,112 1,251 637 1,112 - 1^112 
Hogs « 2,435 1,892 1,224 2,435 1,892 1,358 
Poultry tt 0 0 74 0 0 111 
table 11. (CoGtinaed) 
Projected priees Milk prices 20 per cent lower 
usual Ii^roved tisual iBproTed 
dairy Impi^Ted dairy dairj Iiaprot-ed dairy 
and Img dulpy and bog and bog dairy and hcg 
Unit practices practices practices practices practices practices 
Hay eqaivaleat 
f ed to ; 
Dairy cattle 
Hogs 
tons 
« 
Heceipts: 
Com dollars 
Miry enterprise 
a 
poultry 
Aaaasl cash 
expend!tor«s . 
Depreciation 
(bldgs. and laacli.) 
let farm income 
87 
20 
4 m 
3 ^ 300 
5,579 
0 
2,985 
1,478 
93 
11 
M8 
4,958 
4,223 
2,974 
1,478 
103 
4 
1,152 
5, §78 
3,Sg§ 
29^5 
3,001 
1,478 
8? 
20 
459 
2,79S 
5,5^ 
0 
2,905 
1,478 
93 
11 
§48 
4,144 
4,E23 
0 
2,974 
1,478 
93 
13 
1,109 
4,144 
4,277 
440 
3,000 
1,478 
|4,875 #5,277 |6,171 #4,370 ^,463 16,492 
Table 12. Optlauja plans for a two-aan fam with |3,000 annual cash expenditures, 
specified price levels, flexible cropping progrsm and differBnt 
livestock practices 
Projected prices Milk prices 20 per cent lower 
llsual Improved Usual Improved 
dairy Improved dairy dairy Improved dairy 
and. i]©g dairy and hog and hog dairy and hog 
Unit practices practices practices practices practices practices 
Plan 1 g 3 4 5 6 
fotal land acres 160 160 160 160 160 160 
fotal cropland 116 116 116 116 116 116 
Corn « 57 40 40 57 51 58 
Oats 28 25 26 28 25 29 
Hay mid station 
pasture 31 50 50 31 40 .29 
Permaneat pasture K 30 30 30 30 30 30 
Crop production: 
3,752 Cora equivalent bu. 3,752 3,070 3,111 3,678 3, 770 
H&y equivalent tons 118 184 182 118 160 118 
Livestock.: 
Dairy cows no. 17 32 31 17 28 19 
Spring pigs 122 0 7 1E2 0 72 
Fall pigs M 0 0 0 0 0 0 
Hens K 0 0 0 0 0 51 
Corn fed to: 
Dairy cattle bu. 722 2,224 2,155 722 1,946 1,320 
Hogs N 1,946 0 97 1,946 0 970 
Poultry tt 0 0 0 0 0 84 
table 12. (Contltmed) 
Projected prices Hilli prices 20 .per cent 
Usual Improved Usual Improved 
dairy Improved dairy dairy laproTed dairy 
ana hog aai.ry and hog and hog dairy and hog 
yait praotieee practices practices practices practices practices 
Haj @qal¥alerit 
fed to: 
Dairy eat tie 
Hogs 
tons 
H 
St 
« 
Aanuai cash 
expenditures * 
Depreciation 
rbMge> and maoii.) " 
98 
19 
Reo©ipta:, 
Corn dollars 1,437 
Cairy enterprise ^ 3,?40 
logs 
Poultry 
4,535 
0 
3,007 
1,478 
184 
0 
1,132 
9,916 
0 
0 
3,015 
1,478 
179 
1 
1,134 
9,607 
305 
0 
3,005 
1,478 
98 
19 
1,437 
S,166 
0 
n 
3,007 
1,478 
160 
1 
2,297 
7,251 
0 
0 
3,021 
1,478 
109 
1,851 
4,920 
3,055 
336 
2,998 
1,478 
Set farm income |5,E27 |6,545 |6,563 t,653 |5,049 15,685 
fable 13. Optimum plans for a two-man farm with |4,&00 annual cash expenditures, 
speeified price levels, usual clipping prograo and different li'restoek 
practices 
Projeeted prices Milk prices 20 per cent lower 
ysual iB^roved Usual Improved 
dairy Impreved dairy dairy Improved dairy 
and hog dairy and hog and hog dairy and teg 
Unit practices practices practices practices practices practices 
Plan 1 2 3 4 § 6 
Total land acres 160 im 160 160 160 160 
total cropland N 116 116 116 116 116 116 
Corn 43 43 43 43 43 43 
Oats » 32 32 32 32 32 32 
Hay and rotation 
pasture tt 41 41 41 41 41" 41 
Permanent pasture It 30 30 30 30 30 30 
Crop production: 
Corn equivalent 
Hay equivalent 
Livestock; 
Dairy cows 
Spring iiogs 
Fall hogs 
Hens 
Corn fed to; 
Dairy cattle 
Hogs 
Poultry 
bu. 3,417 3,417 3,417 3,417 3,417 3,417 
;ons 10? 107 107 107 107 107 
no. 16 17 16 15 17 16 
» 119 66 130 119 66 130 
a 19 40 14 19 40 14 
» 175 175 175 175 175 175 
bu. 637 1,181 1,112 637 1,181 1,112 
» 2,434 1,892 1,960 2,434 1,892 1,960 
N 289 E89 289 289 289 289 
Table 13. (Continued) 
Unit 
Pro.1ectea prices Milk prices 20 per cent lower 
Iffipro^ed Usual laproTsd 
dairy dairy lH5>roved dairy 
and hog and hog dairy and hog 
Usual 
dairy Improved 
and hog dairy 
practices practices practices practices practices practices 
Hay equivalent 
fed to: 
Dairy cattle 
Hogs 
tons 
it 
Receipts: 
Corn dollars 
Dairy enterprise * 
logs "• 
PoultlY * 
Annual cash 
expendltures * 
Depreciation 
(bldgs. and mach.) 
87 
20 
74 
3,300 
5,579 
1,148 
3,505 
1,478 
98 
9 
81 
6,868 
4,223 
1,148 
3,.533 
1,478 
92 
16 
74 
4,958 
6,096 
1,148 
3,714 
1,478 
87 
20 
74 
2,796 
5,579 
1,148 
3 , 60 5 
1,478 
98 
81 
4,402 
4,223 
1,148 
3,633 
1,478 
92 
16 
74 
4,143 
6,096 
1,148 
3,714 
1,478 
Net farm income |5,118 15,709 #7,084 |4,613 |4,943 §6,269 
fable 14. Optimum plans for a two-man farm with •4 ,500 annual cash expenditures, 
speeified price levels, flexible cropping program and different livestock 
practices 
Projected prices Milk prices 20 per cent lower 
Usual Improved Usual Improved 
dairy Improved dairy dairy ImproTed dairy 
and hog dairy and hog and hog dairy and hog 
Unit practices practices practices practices practices practices 
Plan 1 2 3 4 5 6 
fotal land acres 160 160 160 160 160 160 
total crepland tt 116 116 116 116 116 116 
Corn »» 46. 4 47. 6 47.6 §6.6 48 51. 1 
Oats » 23. 2 23. 8 23.8 28.3 24 27. 6 
Hay rotation 
pasturt H 46. •4 44. 6 44.6 31.1 4 37. 3 
Permanent pasture cl 30 30 30 30 30 30 
Crop production; 
3,635 Corn equivalent bu. 3,619 3,713 4,435 3,744 3,690 
Bay equivalent tons 192 186 182 140 183 150 
Livestoci^i 
Dairy cows no. 30 29 29 21 28 23 
Spring hogs 119 119 122 119 119 130 
Pall hogs » 0 0 0 38 19 43 
Hens M 163 52 78 94 0 66 
Corn fed to: 
Dairy cattle tou. 1,275 2,015 2,015 892 1,946 1,598 
Hogs H 2,061 2,061 1,649 2,808 2,434 2,388 
Poultry M 269 86 129 155 0 109 
fabl© 14. (Continued) 
projectea prices Milk prloeg 20 per cent low^r 
Wsual Improved Usual Improved 
dairy Improved dairy dairy Ia5>TO¥ed dairy 
and hog dairy and hog and hog dairy and hog 
Unit practices praotloes practices practices praetlees practices 
Hay equivalent 
fed to; 
Dairy cattle 
Hogs 
too© 
tt 
Reeeipts;-
Gorn dollars 
Dairy enterprise * 
Hogs * « 
Poultiy " 
AmuBl cash 
expenditures " 
Depreciation 
(bldgs- and aach.) " 
1?2 
20 
18 
6,599 
4,801 
1,070 
4^500 
1,478 
166 
20 
*595 
8,087 
4,801 
341 
4,S51 
1,478 
166 
16 
-210 
8,987 
5,268 
512 
4,498 
1,478 
120 
20 
769 
3,912 
6,367 
617 
4,588 
1,478 
161 
20 
-843 
7, 251 
5,579 
0 
4,541 
1,47s 
133 
17 
-.538 
5,956 
7,291 
433 
4^ 499 
1,478 
Het farm ineose #6,510 17,50.5 15,589 t5,968 §7,165 
tabl© 15. Optimum plaas for a two-man t&rm with |6,000 annual cash expenditures, 
specified price levels, flexible cropping program and different 
libestoek praetiaes 
Proieoted prices Milk prices 20 per cent lower 
Usual Iisproved Usual Imprt;?ed 
dairy Improved dairy dairy Improved dairy 
end hog dairy and hog Mid hog dairy and hog 
Unit practices practices prs-ctices practices practices practices 
Plan 1 2 3 4 5 6 
total land acres 1® 160 160 160 160 160 
fo tal cropland 116 116 116 116 116 116 
Corn 46.4 48 48.9 46. 4 48 48.9 
Oats » 23.E 25 ,24.4 23. 2 25 24.4 
Hay sad rotation 
pasture 46.4 43 42.7 46. 4 43 42.7 
Peraanent pasture » 30 30 30 30 30 30 
Crop production* 
Corn equivalent bu. 3»619 3,783 3 ,814 3,619 3,963 3,814 
Hay equivalent tons mz 181 179 192 161 179 
Livestock; 
Dairy cows no. 30 28 28 30 28 28 
Spring hogs a 119 119 130 119 119 130 
Pall hogs « 38 38 43 38 38 43 
Hens M 175 175 175 175 175 175 
Corn fed to: 
Dairy cattle bu. 1,275 1,946 1 ,946 1,275 1,946 1,946 
Hogs M 2,808 2,808 n. ,388 2,808 2,808 2,386 
Poultry It 289 289 289 289 289 289 
fable 15- (Continued) 
ProJeoted prices Milk prices 80 per cent lower 
Usual ImproTed Usual Impro'ved 
dairy Improved dairy dairy la^roved dairy 
and hog dairy and hog and hog dairy and hog 
Unit practices practices practices practices practices practices 
Hay equivalent 
fed to: 
Bairy cattle 
Hogs 
tons 
* 
172 
20 
161 
20 
161 
17 
172 
20 
161 
20 
161 
17 
Beeelptsj 
Corn 
Dairy enterprise 
Hogs 
Poaltry 
dollars 
M 
» 
tt 
-998 
6,599 
6,55? 
1,146 
-1,671 
8,677 
6,357 
1,148 
-1,073 
8,677 
7,291 
1,148 
-998 
5,589 
6,357 
1,148 
-1,671 
7,251 
6,357 
1,148 
-1,073 
7,251 
7,291 
1,148 
Annual cash 
expenditures H 4,976 5,285 5,365 4,975 5,285 5,365 
Depreelatlon 
(bldgs, and mach•) It 1,478 1,478 1,478 1,478 1,478 1,478 
Net farm Incoaie 16,653 |7,748 |9,201 15,643 16,322 |7,775 
Table 16. Optimum plans for one-fflan and two-man farms with unlimited capital for 
annual cash expenditures, specified price le¥els> flexible cropping 
program, higher hog capaoity and different livestock practices 
Projected prices Milli prices 20 per cent lower 
Usual Improved Usual ImproTefi 
dairy In^roved dairy dairy Improved dairy 
and hog dairy and hog and hog dairy and hog 
Unit practices practices practices practices practices practices 
Plan 1 2 3 4 5 6 
Total land acres 160 160 160 160 160 160 
Total cropland « 116 116 116 116 116 116 
Corn n S8 58 48 49 52 
Oats ft 29 E9 Z9 24 25 26 
Hay and rotation 
pasture n 29 29 29 44 42 38 
Permanent pasture St m 30 30 30 30 30 
Crop production: 
3,767 Corn equivalent bu. 4,524 4,524 4,624 3,837 3,948 
May equivalent tone 131 131 131 182 180 163 
LlvestocM: 
Dairy cows no. 4 6 4 25 25 22 
Spring hogs it 238 £38 259 238 238 259 
Fall hogs H 101 101 115 101 101 115 
Hens M 1?5 176 175 175 175 175 
Corn fed to; 
Dairy cattle bu. 170 417 278 1,062 1,737 1,529 
Hogs H 6,114 6,114 5, £04 6,114 6,114 5,204 
Poultry H 289 289 289 289 289 269 
Table 16. (Continued) 
Projected prices Kilk prices 20 -per cent lower 
Usual Improved Usual ^ Improved 
dairy Impro'fed dairy dairy Improved dairy 
and hog dairy and hog and hog dairy and hog 
Unit 'practices practices practices practices practices practices 
Hay equivalent 
fed to I 
Dairy cattle 
Hogs 
tons 
« 
23 
40 
35 
40 
25 
34 
143 
40 
143 
40 
127 
34 
Receipts: 
Corn 
Dairy enterprise 
Hogs 
Poultry 
dollars 
ft 
it 
M 
-2,71? 
880 
13,751 
1,148 
-3,044 
1,859 
13,751 
1,148 
-1,654 
1,24-0 
15,777 
1,148 
-4,904 
5,499 
13,751 
1,148 
-5,706 
7,747 
13,751 
1,148 
-4,076 
6,818 
15,777 
1,148 
Annual cash 
expenditures * 6,139 6,S67 6,354 6,613 6,929 7,004 
Bepreoiation 
(bldgs. and maoh.) 1,376 1,376 1,376 1,478 1,478 1,4'?B 
Net farm income #5,547 18,071 |8,781 |7,403 |8,533 111,186 
fable 17. Relative importarice and values of llffdtatlorial resources for plans 
on one-man 150-aare farms 
W&rm Oae dollar One acre One hour One litter One litter One hour of 
plans of operating of crop- of April of spring of fall Feb. house-
in capital land labor hogs hogs wlfe*s labor 
fable: Plan (|) ($} (#) (|) (|| (•) 
1 0.47 15.80 10.90 3.13 0 0 
2 0.43 0 19.39 0 0 0.84 
3 l.OQ 0 14.86 0 0 0 
4 0.47 18.01 7.96 10.79 0 0 
& 1.19 9.86 6.24 0 0 0 
6 1.16 0 11.00 Q 0 0 
1 0 11.67 16.57 25.18 33.01 8.77 
2 0 10.35 18.11 21.26 •30.48 8.77 
3 0 10.35 18-11 65.32 69.50 8.77 
4 0 14.56 12.64 40.38 42.57 8.77 
5 0 13.34 14.12 31.62 37.58 8.77 
6 0 13.34 14.12 74.32 79.65 8.77 
Table IS. Relative importance and slues of llmltatlonal resources for plans 
on two-oan 160-acre farms 
One One acre One One 
Farm dollar of One acre of One hour litter of litter One hour- of 
plans operating of permarieat of July spring of fall housewife* s 
la capital croplaiid pasture labor iiog-s IIOES Feb. labor 
fable; Plan "(1) / \ <#•/ ($) (1) (ty cl) (1) 
IE 1 o.?o 34.84 20.58 0 0 0 0 
2 1.38 E3.71 19.89 0.89 0 0 0 
3 1.42 26.11 21.03 0.10 0 0 0 
4 0.76 30.04 14.48 0 0 0 0 
5 0.78 31.26 16.71 0 0 0 0 
6 1.42 20.01 IE. 38 0 0 0 0 
14 1 0.47 44.03 El. 68 0 9.49 0 0 
0.47 30.3? 19.78 5.32 0.10 0 0 
3 1.10 25.46 E0.12 2.19 0 0 0 
4 0.47 36.43 15. BE 0 15.46 6-64 0 
5 0.56 34.66 17.22 0.65 7.70 0 0 
6 0.78 31. S7 16.78 0 31.34 7.05 0 
15 1 0 55.85 23.84 0.04 33.80 34.62 8.77 
2 0 38.85 21.26 6.50 22.73 23.96 8.77 
3 0 38.85 21.26 6.50 70-12 69.14 8.77 
4 0 47.81 18.03 0 40.28 34.68 8.77 
5 0 44 .82 17.97 2.07 34.81 31.27 8.77 
6 0 38.85 El. 26 6.50 70.12 69.14 8.77 
fable 19. Moiitlily distribution of labor requirements for plans on one-mm 
ISO-acre faras in hours® 
Farm 
plans 
in 
fable*. Plan Jan. Feb. Mar. Apr- May 
Total 
June July Aug. Sept. Oct. lov. Dec. hours 
1 186 184 196 260 224 300 366 214 165 210 222 181 2,708 
2 108 196 209 260 235 311 377 224 170 219 232 191 2,822 
3 184 184 197 ZOO 226 302 368 212 154 203 217 176 2,683 
4 186 184 196 260 224 300 366 214 165 210 222 181 2,708 
& 198 196 209 260 235 311 377 224 170 219 232 191 2,822 
6 184 184 197 260 226 302 368 212 154 203 217 176 2,683 
1 174 174 186 260 243 271 328 194 140 215 230 173 2,588 
2 177 176 187 260 24© 275 332 198 146 219 232 171 2,618 
3 178 178 189 260 243 270 325 195 143 216 230 176 2,603 
4 174 174 186 260 243 271 328 194 140 215 230 173 2,588 
S 177 176 187 260 245 275 332 198 146 219 232 171 2,618 
6 17B I'm 189 260 243 270 325 195 143 216 230 176 2,603 
1 192 191 203 260 229 263 328 213 154 210 224 184 2,651 
£ 184 184 197 2m 226 302 368 212 154 203 217 176 2,683 
3 188 185 197 zm 226 264 330 215 160 212 223 182 2,642 
4 192 191 203 260 229 263 328 213 154 210 224 184 2,651 
5 184 184 197 260 226 302 368 212 154 203 217 176 2,683 
6 188 185 197 260 226 264 330 215 160 212 223 182 2,642 
s-The raan-labor hours do not Include time spent on general overhead Jobs or 
farm-maintenance work. This kind of work may Include such Jobs as constructing 
and maintaining fences and buildings, repairing machinery and equipment, general 
land maintenance and other miscellaneous work. 
fable 19. (Continued) 
Farm 
plans 
in 
fable: Plan Jan. Feb. Mar. Apr. May June July Aug. Sept. Oot. Noir. Bee. 
fotal 
hours 
10 1 18£ 178 189 260 244 275 331 205 159 231 242 185 2,681 
2 174 174 187 260 245 273 330 196 144 216 230 174 2,603 
3 173 171 192 260 248 275 326 207 163 224 232 175 2,646 
4 182 178 189 E60 244 275 331 205 159 231 242 185 2,681 
5 174 174 187 260 245 273 330 196 144 216 230 174 2,603 
6 173 171 192 260 248 275 326 207 163 224 232 175 2,646 
fable 20. Monthly distribution of labor requirements for plans on two*man 
150-acre fams in hours® 
Farm 
plans 
in 
Tablet Plan Jan. Feb. Mar- Apr. May 
Total 
June July Aug. Sept. Oet. Kov. Dee. liours 
1 E33 E31 241 300 258 328 393 241 186 242 259 220 3,132 
2 260 256 262 317 271 301 367 256 204 266 282 246 3,288 
3 279 275 278 333 282 309 376 265 212 278 297 262 3,445 
4 233 231 241 300 '258 328 393 241 186 242 259 220 3,132 
§ 260 255 262 317 271 301 367 256 204 266 282 246 3,288 
6 249 249 258 316 271 299 365 248 186 249 268 232 3,190 
1 E49 249 267 326 294 319 374 237 184 266 ^7 237 3,279 
2 43S 43§ 426 472 391 465 520 349 297 375 410 389 4,964 
3 435 43S 426 472 391 468 520 349 297 375 410 389 4,964 
4 249 249 2 §7 326 294 319 374 237 184 266 287 237 3,279 
5 386 386 378 434 374 417 466 311 266 354 385 351 4,508 
6 282 282 286 346 317 340 395 258 206 291 314 266 3,583 
1 249 249 257 326 294 319 374 237 184 266 287 237 3,279 
2 274 270 275 330 282 310 376 265 213 277 293 258 3,423 
3 263 262 272 331 284 311 376 262 202 266 283 246 3,357 
4 249 249 257 326 294 319 374 237 184 266 287 237 3,279 
5 274 270 276 330 262 310 376 265 213 277 293 258 3,423 
6 E63 262 272 331 284 311 376 262 202 265 283 246 3,357 
^Tlie man-labor hours do not include time spent on general overhead jobs or 
fara-isalntenance work. Hiis kind of t^ork may include such Jobs as constructing 
and maintaining fences and buildings, repairing machinery and equipment, general 
land maintenance and other miscellaneous work. 
fable 20. (Contiimed) 
Fara 
plans 
In 
Table: Plan Jan. Feb* Mar. Apr. May 
fotal 
June July Aug. Sept. Get. lov. Dec. hours 
1 410 410 407 4^ 393 452 498 329 286 369 401 370 • 4,784 
2 433 433 431 485 418 473 520 355 311 393 425 391 5,068 
3 434 434 432 486 418 380 520 355 311 394 426 393 4,983 
4 317 313 317 382 340 3.S9 414 284 240 327 349 300 3,942 
5 433 431 428 482 416 471 520 356 318 398 428 393 5,074 
6 373 369 37E 431 375 415 470 327 285 364 388 405 4,574 
1 441 437 433 480 407 473 520 355 319 399 429 401 5,094 
2 440 436 434 487 420 473 520 364 328 410 438 403 5,153 
3 442 438 436 489 422 472 520 366 329 412 440 405 5,171 
4 441 437 433 480 407 473 aa) 355 319 399 429 401 5,094 
5 440 436 434 487 420 473 520 364 328 410 438 403 5,153 
6 442 438 436 489 4.00 472 520 366 329 412 440 405 5,171 
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OTHER BASIC DATA 
Dairy entei^rises 
Because of laok O'f ©acperimental data and unavailability 
of farm schedules for northeast lows, feeding rations and milk 
output for cows producing ©ilk under different production 
practices have been obtained from the secondary data- Dairy 
Herd and Improvement Association Records for Clayton County 
for the years 1951-1953 have been examined and used for deter­
mining the rations fed to dairy cows and their corresponding 
milk output. 
The records of dairy cows producing between 200 and 250 
pounds of butterfat annually have been examined to determine 
the rations fed to cows producing milk under average produc­
tion practices. In total 21 dairy herds (334 cows) fell in 
this range. The average butterfat production per cow was 220 
pounds, which is equivalent to 5,730 pounds of milk produced 
with 3.84 per cent of butterfat content. The average milk 
production per cow for the state of Iowa for the same years 
was 5,250 pounds of milk with 3.75 per cent butterfat content 
or an average of 207 pounds of butterfat produced per cow-^ 
3. Dept. Agr. Agricultural statistics. Washington, 
D.C. 1954. p. 376. 
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The average feeding ration per oow consisted of 3,439 
pounds of hay, 3,903 pounds of silage, 27 bushels of corn 
equivalent and 5.28 mjnths of pasture. The silage was con­
verted into hay equivalent in a ratio of 3 pounds of silage 
for 1 pound of hay and each pasture month was assumed to yield 
750 pounds of hay equivalent. To determine the value of pas­
ture in terms of hay, both the body weight of the oow and the 
quality of pasture have been considered.^ 
To determine tiie milk-output and the feeding ration for 
the cows producing milk under the above-average production 
practices, the records of 458 dairy cows producing between 300 
p 
and 360 pounds of butterfat have been examined. These cows 
produced annually on the sverag© 8,490 pounds of milk with 3.91 
per cent butterfat content or 332 pounds of butterfat. 
The cows in this group were fed an average ration per cow 
consisting of 3,073 pounds of hay, 5,991 pounds of silage, 54 
bushels of corn and 3,686 pounds of hay equivalent from pas­
ture (4.9 pasture months). 
While the average ration fed in terms of hay equivalent 
is nearly the same for both groups of cows considered in this 
^lowa State College. Dairy lusb. Dept. 'What shall we 
charge for pasture? DH-643. 1953. (Mimeo.). 
^fhe production of these cows is modal for the cows in 
dairy-herd-improvement associations. Agricultural statistics, 
op. ci.t. J p. 373. 
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Study, it differs In the amount of concentrates fed. The cow 
with "average" production practices was fed on the average 27 
bushels of corn as coiapared to 54 bushels of corn fed to the 
cow with the "above-average" production practices. 
Costs for Crop Enterpriies 
only the costs directly associated with the production of 
corn, oats and hay are considered in this study. Although 
fixed costs, such as depreciation on buildings and machinery, 
the interest payments on investment are important, they did 
not enter into the analysis. These costs would occur even 
if the production process would not take place. The breakdown 
of costs directly associated with the production of corn, oats 
and hay are presented in Table 24. These costs were adjusted 
to the 1950-1954 level of prices by the Indices of farm sup­
plies and farm machinery. 
fhe variable costs in Table 24 do not Include the costs 
of terracing and expenditures for commercial fertilizer. The 
cost of terracing used for CCOM rotation was estimated to be 
to.76 per acre. These costs include the fuel and the use of 
a two-barren plow aBd a tractor. One mile of terraces is 
assumed to protect 12-5 acres of cropland.^ The cost of fertl-
^I. L. Ghristensen. Area Conservationist. Elkader, Iowa. 
195§. (Private communication.) 
fable 21. Resouree requirements for each unit of output from different llvestook 
enterprises 
" Average enterprises Above-average enterprises 
Spring Fall Spring Fall 
Dairy hogs ho ^8 Poultry Dairy hogs hogs 
100 lbs. 100 lbs. 100 lbs. 16 doz- 100 lbs. 100 lbs. 100 lbs. 
Output units® ffiilk pork pork egg® milk pork pork 
Besources; 
Annual cash outlay .42927 3 .77 4 .053 2 .97 .41337 4 .25 4 .57 
Corn equivalent. 
lbs. 37.39 425 475 92 .5 41.000 315 353 
Hay equivalent. 
lbs. 182.97 146 — - - 122.00 108 
Part of litter .06812 .06812 — .05807 .05907 
Labor, hours 
J anuary .19761 .13629 .21805 .1596 •14495 •11931 .18907 
February .19761 .13629 .17084' .1596 .14495 •11931 .14814 
March .18711 .16390 .15736 .1722 .13800 • 1434 7 .13644 
April .18186 .17251 .12143 .2058 .13453 •15102 •10526 
May .14240 •15700 .10565 .3171 .10684 .13743 .09161 
June •11615 .14320 .11689 .2205 .08947 •12535 .10136 
July •11615 .14320 .11240 .1722 .08947 .12435 .09746 
August .12140 .4320 .18433 .1596 .09295 .1253 .15983 
September .11615 .13629 .29223 .1533 .08947 .11931 .25340 
October • 14240 .13629 •27884 .1218 .10684 .11931 .24170 
Moveiaber • 15815 .13457 •24503 .1365 .11726 .11780 .21246 
December .16866 .12250 .24503 .1218 •12421 •10723 •21246 
^Por the composition of various output units see earlier section on "Output 
Units", p. 
fable 22' Resource requirements for different rotations on the basis of one acre®' 
Pnfertilized rotations Fertilized rotationg 
C-C-O-M C-C-0-M~M C-O-M G-O-M-M C-C-O-M C-G-O-M-M C-O-M 
Annual cash 
outlay® 12.99 13.08 12.64 13. S7 19.78 18.83 17.06 17.4S 
Labor, hours 
J gftuary — — — — — — 
February — — — — 
March .105 .084 • 140 .105 .105 .084 .140 .105 
April .75 .500 .68 .51 .75 .600 .68 .51 
.88 .704 .5867 .44 .88 .704 .5867 .44 
June 1.3075 1.676 1.397 1.835 1.307 '--••1.676 1.397 1.835 
julj 1.7978 2.0685 2.103 2.365 l.'?976 2.0685 2.103 2.365 
Augus t .6075 .528 1.44 .660 .6075 .528 1.44 .660 
September .1925 .260 .216 .268 .1925 .260 .216 .265 
October .680 .544 .453 .340 .680 .544 .453 .340 
Movember .720 .572 .480 .360 .720 .572 «480 .360 
Deceaber .200 .160 .133 • 100 .200 .160 .133 .100 
rotation aore is one acre which eonslsts of all the crops included in the 
rotatioa. the crops take up their proper proportion of that acre. 
^the annual cash outlay includes expenditures for power (fuel, oil and grease), 
machinery, seed and terracing and fertilizer expexiditures where applicable. 
labl© £3. Annual peroentage distribution of labor requireaents for crop aM 
livestock, enterprises by laonths 
Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Noir. Dec. 
Gorn^ — — — 12 22 13 11 — 2 17 18 5 
Oats^ — 7 18 — 38 37 —. —. 
All hay^ — — — — — 45 45 3 7 
Dairy cows^ 9 9 9 9 8 8 8 8 8 8 8 8 
Heifers^ 15 15 13 12 7 2 2 3 3 7 10 12 
Spring litter^ 7.9 7.9 9.5 10.0 9 .1 8.3 8.3 8.3 7.9 7.9 7.8 7.1 
Fall litter^ 9.7 7.6 7.0 6.4 4.7 5.2 5.0 8.2 13.0 12.4 10.9 10.9 
Poultry^ 
(per hen) 7.6 7.6 8.2 9.8 15.1 10.5 8.2 7.6 7.3 6.8 6.5 5.8 
llowa Agr. Exp- Sta- and U. S. Dept. Agr. Cooperating. An appraisal of agri­
cultural productive capacity in Iowa. APC-2. 1951. (Mimeo.). 
2Ct11 son, 0£. Git., p. 36. 
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Table 24. Variable costs of productiQn for individual crops^ 
Co» 
C I )  
Hay 
( t )  
Power, acre®- 4.96 2.76 3.02 
Machinery, repair and 
upkeep, acre 5.20 2.62 5.85 
Seed, acre 1.54^ 5.07® 6.32^ 
^Horholm, og. oit.. pp. 4-12. Illinois University. 
Tractor costs by drawbar hors© pover rating and hours used 
during 1962 in Sangamon area. AE. £969. 1953. (Mimeo.). 
®-6e^ of tile power cost is speot for fuel, oil and grease, 
35^. for repairs and labor. Cost of running a tractor is 
assumed a.t $0.55 per hour. These are based on the Nebraska 
'tractor tests (average drawbar horsepower 18-8) and adjusted 
to the 1950-«1954 level of cost by the index of farm supplies. 
l^It inoludee 0 lbs. of hybrid seed corn. 
cit includes 2.8 bushels of seed oats. 
'^•Sesd mixture includes 5 lbs. of alfalfa, 4 lbs. red 
clover•and 6 lbs. of brome grase. 
lizer v^hen applied is estimated to be #5.70 per acre of CCOM 
rotation, |4.46 per acre of CCOMM rotation, #3.31 per acre 
of COM rotation and $2.37 per acre of COMM rotation. 
Allowances for depreciation are made for buildings and 
machinery. Depreciation on buildings is estimated to be §349 
for the one~iaan farm and |451 for the two-man farm. Deprecia­
tion of machinery ia estimated to be |l,027 for both farms. 
